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Every Keyswitch relay is painstakingly 
tested, mechanically and electrically— 
not one leaves the works unless it 
conforms to the most exacting specific- 
ations. 

Keyswitch exactness leads all along the 
line in @ price @ precision g reliability 
mg delivery — any relay can be delivered 
within 10 days. 
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KEYSWITCH 

(P-33) Plug-in 3000 type relay. 
C.E.G.B. approved, Many 
variations available. 


KEYSWITCH 

B.P.O. 3000 type major relay. 
C.E.G.B. approved. Many 
variations available. 


KEYSWITCH 

B.P.O. 600 type minor relay. 
Smail size coupled with 
higher switching speeds. 


KEYSWITCH OMRON GOLD 
MA415. Plunger type (multi- 
contact auxiliary relay) 220v. 

& 440v. AC for production 
machines and control panels. 


KEYSWITCH OMRON GOLD KEYSWITCH OMRON GOLD 


MH. Sub-miniature relay. 1051. Sub miniature relay. 


Multi-contact. 6v. —50v. Snap-action 5 amp contact. 
DC only. Weight 15 grams. 6v.—50v. DC only. 


For exact details contact: 


Cricklewood Lane, London, N.W.2. Tel: GLAdstone 1152. 
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NOW .... 


PROMPT DELIVERY 


Model 8 


‘AvoMeter 


thanks to new 


production facilities at 


DOVER and LONDON 


The compulsion of continually increasing demand has urged us to achieve a 
more than corresponding increase in output of Model 8 AvoMeters. The 
combined facilities of our factories at Westminster and Dover are now such 
that deliveries can be. effected promptly. 


If you have urgent need of AvoMeters, 


please telephone. For forward deliveries, A.S.E.E. Exhibition 
we, with the help of our Distributors, Stand N6 

wall deliver promptly to your time EarlsCourk: Mar. 18-25 
requirements. 


~ 


@ Fully descriptive literature available free on request. 


ANY ®© EL. DD AVOCET House, 92-26 VAUXHALL BRIDGE ROAD, LONDON, §.W.1. Victoria 3404 (12 lines) 
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C.R.B. AUTOMATIC FREQUENCY RESPONSE TRACER 
A UNIQUE AID TO DEVELOPMENT 
AND PRODUCTION TESTING 


CLAUDE LYONS LIMITED 


C.A.B. Type TAR/61 Automatic Frequency Response Tracer 


1 RS ERE RE 4 ER ES EP A SS TES 


The TAR/61 is an audio frequency spectrum analyser ™ Renae — 20 c/s to 20 ke/s 
which directly displays on a CRT screen an _ @ Oscillator output 1 5mV to 150V 
amplitude/frequency response curve. It is self-contained, —@ Distortion below 1-5% et 1 watt 
including a low-distortion automatically swept power  m sweeps 5, 10, 15 per minute, or manual 
__ oscillator providing the input to the device under —  pispiay on 5” long-persistence CRT 
examination. Unequalled simplicity in use and directness 
of presentation make it essential to all engaged in 
production or test of amplifiers, filters, recorders, 
loudspeakers, microphones, pickups and transducers. ™ ‘oserithmic amplifier with 60 db. dynamic range 
As the exclusive U.K. representatives, Claude Lyons Lid @ Provision for compression amplifier to compensate 
will be glad to supply full technical information for transducer non-linearity 
on this invaluable instrument. @ Price £490 net (duty free) 


@ Graticule directly calibrated in db, and mV 


versus c/s 


Exclusive representatives | E.& A. EXHIBITION 


Claude Lyons Limited, Instruments Division, 


76 Old Hall Street, Liverpool 3. MARitime 1761 STAND G117 


~ CL32 
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6-W. STEREO AMPLIFIER KIT. Model S-33. 
3 watts per channel, 0.3% distortion at 2.5 
w/chni., 20 dB.N.F.B. Inputs for Radio (or Tape) 
and Gram., Stereo or Monaural, ganged controls. 
Sensitivity 200 MV. .......cccecesecccbesese £ISEG 


6-W. HI-Fl STEREO AMPLIFIER KIT. 
Model S-33H. An inexpensive stereo/mono 
amplifier with high sensitivity for lightweight 
miniature ceramic pick-ups (e.g. Decca Deram). 
Two-tone grey Perspex panel. £15 17 6 


5-W. HI-Fi MONO AMPLIFIER KIT. Model 
MA-5. A general purpose amplifier based on 
the S-33. Separate bass and treble controls, 
gram and radio inputs. Suitable for most crystal 
pick-ups. Printed circuit ............... £10 19 6 


HI-FI STEREO AMPLIFIER KIT. Model S-99. 
18 w. output. Ganged controls. Stereo/Monaural 
gram., radio and tape recorder inputs. Push- 
button selection. Grey metal cabinet. Printed 
GIPCUIL CONSEFUCEION: 22.02. cccecedeesecsses £27 19 6 


HI-FI SINGLE CHANNEL AMPLIFIER KIT. 
Model MA-!2. 10 w. output, wide freq. range, 
GOW GISCOFEION. eae lnesan siloce veut wedecse ees £11 18 O 


MONO CONTROL UNIT KIT. Model 


UMC-I. Ideal for use with MA-I2 or similar 
amplifier. Output 0.25 v...........00c0000- £8 12 6 
STEREO CONTROL UNIT KIT. Medel 


USC-I. Push-button selection accurately matched 
ganged controls to +- IdB. Accepts inputs from 
most tape heads and any stereo or mono pick- 
MUD ace aceritys treacecte sens sac cceucaes oe ols £19 10 0 


**GLOUCESTER” HI-FI CABINET KIT. 
Mk. | houses Record Player, F.M. Tuner, Stereo 
Amplifier, records, etc. Mk. Il will house a Tape 
Deck, in addition. 46kin. long, 30in. high, 2lin. 
deep. ‘‘In the white’’ for finish to personal 
taste. Mk.! £17 3 6 Mk. tl £18 10 0 


** COTSWOLD ” HI-FI SPEAKER SYSTEM 
KIT. Acoustically designed enciosure ‘‘in the 
white. 26in. x 23in. x 144in. Complete with !2in. 
bass speaker with 2in. speech coil, elliptical middle 
speaker, pressure unit to cover the full frequency 
range of 30-20,000 c/s. Cross over unit, level 
PONETOUNCECH Woccaseetsaess soacee eee ancaienecs £23 4 0 


**COTSWOLD MFS”’ SPEAKER SYSTEM 
KIT. Based on the standard Cotswold. Only 
36in. high, I64in. wide, I4in. deep. For those 
requiring best results in small rooms... £23 4 0 


“*MALVERN ” HI-FI EQUIPMENT CABI- 
NET KIT. Will house all your Hi-Fi equipment, 
““Left in the white’’ for finish to choice. Size 
SONICS MEL Rimerieanaaieccntee sonee te ee nek s £18 I 0 


HI-Fl SPEAKER SYSTEM KIT. Model 
SSU-!I. Ducted-port bass reflex cabinet ‘‘ in the 
white.’” Two speakers. With legs...... £11 12:0 
MV ithout Mepes meee cc cccteascueste nce £10 17 6 


ELECTRONIC WORKSHOP KIT. Model 
EW-i. 20 exciting experiments can be made. 
No soldering. No extra tools needed £7 13 6 


MULTIMETER KIT. Model MM-IU. Ranges 


0-1.5 V. to 1,500 V. A.C. and D.C.; [50wA. to 
15 A. D.C.; 0.2Q to 20MQ. 4hin. 50uA. meter. 


£12 18 0 
RESISTANCE-CAPACITANCE BRIDGE 
KIT. Model C-3U. Measures cap. 10 pF to 


1,000uF, res. 100022 to 5MQ and power factor, 
5-450 V. test voltages. With safety switch. 
£10 10 0 


AUDIO SIGNAL GENERATOR KIT. Model 
AG-9U. 10 c/s to 100 ke/s., switch selected. 
Distortion less than 0.1%. 10 v. sine wave output 
metered in volts and dB’s £22 10 O 


AUDIO SINE-SQUARE WAVE GENERA- 
- TOR KIT. Model AO-IU. Covers 20 c/s. to 
150 kc/s. in four ranges with choice of sine or 
square waves. Size 93in. x 6$in. x Sin. £14 15 0 


@ Deferred Terms available on all orders above £10. 
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DAYSTROM LTD. | 


DEPT. W.W.4, GLOUCESTER, ENGLAND 
A member of the Daystrom Group, Manufacturers of the 


WORLD’S LARGEST-SELLING ELECTRONIC KIT-SETS | 
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DAYSTROM 


New ! 


DE-LU XE LARGE-SCALE VVM KIT. Model 
IM-I13U. Measures a.c. and d.c. volts 0.1-1,500 V. 
in 7 ranges. Res. to 1,000 MQ in 7 ranges. 
6in. Ernest Turner precision meter. Modern 
styling with unique gimbal mounting... £18 18 0 


VALVE VOLTMETER KIT. Model V-7A. 
7 voltage ranges d.c. volts to 1,500 a.c. to [,500 
r.m.s. and 4,000 peak to peak. Resistance 0.10 
to 1,000 MQ with internal battery. D.C. input 
impedance. |! MQ dB measurement has centre- 
zero scale. Complete with test prods, leads and 
standardising battery | ..2..........0c0eceee £13 18 6 


R.F. PROBE KIT. Model 309-CU. 
witheModali V-7A0 os. cctwasts atcaeesdconee os 


HIGH VOLTAGE PROBE KIT. 
HV-336. For use with Model V-7A... £2 19 6 


5in. OSCILLOSCOPE KIT. Model 0-i2U. 
Has wide-band amplifiers, essential for TV servic- 
ing. F.M. alignment, etc. Vertical frequency 
response. 3 c/s to over 5 Mc/s., without extra 
switching. 1/B covers 10 c/s. to 500 kc/s. in 5 
PANBOSWee tocar. tascscessccsccencstcaeeect ste £35 10 0 


23in. SERVICE ’SCOPE KIT. Model OS-I. 
Light compact, portable for service engineers. 
Dim. 5 x 8 x I4tin. long. We. 10Llb.... £21 18 0 


ELECTRONIC SWITCH KIT. Model S-3U 
(Oscilloscope Trace Doubler)...... £12 18 0 


R.F. SIGNAL GENERATOR KIT. Model 
RF-IU. Provides extended frequency coverage 
on six bands from 100 kc/s-100 Mc/s. on funda- 
mentals and up to 200 Mc/s. on calibrated har- 
MON ICSP ss ocenses cates s cesGu cake raster cnts ae 8 0 


STABILISED POWER PACK KIT. Models 
MSP-IM and MSP-IW. Input 200-250 v., 40- 
60 c/s. A.C., fully fused. Outputs: H.T. 200-410V 


For use 
£1 13. 6 


Model 


D.C. at 20-225 mA. in 3 switched ranges. Size 
13in. x 84in. x 9tin. 

MSP-IM (with meters) .................. £36 12 6 
MSP-IW (without meters) .......:.... £29 17 6 


AUDIO VALVE MILLIVOLTMETER KIT. 
Model AV-3U. | mV to 300 V A.C. 10 c/s. to 
ADD Kelsie Seite du conap seccks rete Siese tees £16 10 O 


GRID-DIP METER KIT. Model GD-IU. 
Functions as oscillator or absorption wave meter. 
With plug-in coils for continuous frequency 
coverage from 1.8 Mc/s. to 250 Mc/s.... £10 19 6 
Additional Plug-in Coils Model 341-U extend 
coverage down to 350 ke/s. ... 2... eae 17 6 


DECADE RESISTANCE BOX KIT. Model 
DR-IU. Range 1-99,999Q in 1Q steps. Ceramic 
switches throughout. Current rating from 500mA 
to 5mA. according to decades incircuit £10 8 90 


DECADE CAPACITOR KIT. Model DC-I 
Capacity values 1004uF to O.11IuF in !00upF. 
SEEDS Ancceceirentnaias wcinneneee dosh oqeencesinas 7 5 0 


PUBLIC ADDRESS AMPLIFIER KIT. Model 
PA-I. A multi-purpose unit suitable for vocal 
and instrumental groups. 50W (100 pk) output. 
4 inputs for guitars, mics., etc., two heavy-duty 
speakers, magic eye vol. indicator, variable 
tremolo, elegant cabinet. Send for full details 

£54 15 0 
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INTERNATIONAL MAIL ORDER SCHEME 


covering the American Heathkit range of 
250 models 


Direct from U.S.A. to your U.K. address. 
Illustrated merican catalogue and_ full 
details can be obtained from us for I/- post 
paid. 


POTETIDIIIII TIT rit iieriii ft titi tii iiti iit Titi 


BULELOUOUIOOit tii 
Tritt iti tities 


@ Prices include free delivery in U.K. 


| (Block Capitals) 
ADDRESS 


7WW—010 FOR FURTHER DETAILS. 


@ All models available assembled. 


Full details of model(s) 
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% GRAND HOTEL ~ ! 
Southampton Row, London, W.C.1 l 


Full range of models will be shown i 


8 PS 6 9S 9s ps pn ps ps 


Now available! GENERAL COVERAGE 
COMMUNICATIONS RECEIVER KIT. 
Model RG-I. Frequency coverage from 600 kc/s. 
to 1.5 Mc/s. and 1.7 Mc/s. to 32 Mc/s. in 6 switched 


bands. Many features include: Half-lattice crystal 
filter. Send for full details ............ £39 16 0 
AMATEUR BANDS~ RECEIVER KIT. 
Model RA-I. 10-160m. Half-lattice crystal 
filter. Switched USB, LSB for SSB. 

Full details on réquest — .....s..e0ecsseeeeees £39 6 6 


Q@ MULTIPLIER KIT. Model QPM-i. A self- 
powered unit (220-250 v. 50-60 c/s) for use 
with communications receivers to provide 
both additional selectivity and signal rejection. 
Model QPM-1 for 470 ke/s. IF Either 

Model QPM-16 for 1.6Mc/s.IF Model £8 10 0 


““MOHICAN ” GENERAL COVERAGE 
RECEIVER KIT. Model GC-IU. Fully tran- 
sistorised. Frequency coverage 580 kc/s. to 30 
Mc/s. in. five bands. Electrical band spread on 
five additional bands covers amateur frequencies 
from. 80-10 m., B.F.O. tuning and Zener diode 
stabiliser. Send for full details............ £37 17 6 


AMATEUR TRANSMITTER KIT. Model 
DX-100U. 150 w. D.C. input. Covers all amateur 
bands from 160-10 m. Self contained including 
Power Supply. Modulator and V.F.O. £79 10 0 


AMATEUR TRANSMITTER KIT. Model 
DX-40U. From 80-10 m. Crystal controlled. 
Power input 75 w. C.W. 60 w. peak controlled 
carrier phone. Output 40 w. to aerial. Provision 
SOREN E.O ocoeaes dace ste s Pometeee dseohlowsnes £33 19 O 


SINGLE SIDEBAND ADAPTER KIT. Model 
SB-10U. May be used with most A.M. trans- 
mitters with certain provisions. Allows full 
use of existing equipment for SSB...... £39 5 0 


VARIABLE FREQUENCY OSCILLATOR 
KIT. Model VF-IU. Calibrated 160-10 m. 
fundamentals on 160 and 40 m. Ideal for our 
DX-40U and similar transmitters...... £10 17 6 


‘‘OXFORD” DUAL-WAVE LUXURY 
TRANSISTOR PORTABLE RADIO KIT. 
Model UXR-2. Ideal as a domestic, car or 
personal receiver. Send for full details £14.18 0 


4-WAVE TRANSISTORISED PORTABLE 
KIT. Model RSW-I, 7 Transistors and three 
diodes. For Short and Medium wavebands (200- 
550, 90-200, 20-40 and 11-16 m.) in solid leather 
case fitted with retractable whip aerial £19 17 6 


TRANSISTOR PORTABLE RADIO KIT. 
Model UXR-I.  Pre-aligned 1.F. transformers 
printed circuit and a 7 x 4in. high-flux speaker, 
Realiitd encase) .ciasaslssetonate ote sek codideeed £12 11 0 


A.M./F.M. TUNER KIT. Tuning range 88-108 
Mc/s. (F.M.) 16-50, 2C0-550, 900-2,030-m. A.M. 
Available in two units sold separately, Tuning 
Heart Model AFM-TI £4/13/6 inc, P.T. I.F. amplifier 
and Power Unit (AFM-Al). Complete with metal 
cabinet and valves £21 16 6. Total £26 10 0 


HI-FI F.M. TUNER KIT. Tuning range 88-108 
Mc/s. Available in two units sold separately as 
follows: Tuner Unit (FMT-4U) with 10.7 Mc/s. 
IF. output £2 15 0 inc. P.T. I.F. Amplifier and 
Power Supply (FMA-4U). Complete with case 
and valves £13 3 0. Total............ £15 18 0 


TRANSISTOR INTERCOM KITS. Models 
MI-1U and XIR-1U. Ideal for home or business 
use. Up to five Remote Stations operated with 
each Master, Units housed in mahogany veneered 


cabinets. 9 y. battery operated, 

POST UR (Master) so cic ccecocstnccsecre cet Shoes £10 19 6 
XIR-1U (Remote) wo... eee eeee scene £4.76 
TELEPHONE AMPLIFIER KIT. Model 
TTA-!. Transistor circuit. Inductive pick-up 
coil, built-in speaker and vol. control £7 9 6 


Prices on request. 


-—---------------4 


Please send me FREE CATALOGUE (Yes/No)............ecscesesccevseceseees | 
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‘Data sheets for all types from NEWMARKET TRANSISTORS LTD, (P.T.B.) EXNING ROAD, NEWMARKET. Tel: Newmarket 3381 
7W W—011 FOR FURTHER DETAILS. 


We've yet to hear of a company that meets 
orders faster than Newmarket Transistors Ltd. 
As transistor specialists we make a point of 
having our complete NKT 400 power and 
NKT 300 Intermediate power range in stock, to 
meet your immediate requirements. Really big. > 
orders require time, naturally — but not as eae 
much as you might think. Try us, and see. - 
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pase va 


a ee IN CHESS 
Hit the major pieces exercise 


For the same flexibility of manoeuvre 
in design use 


Write to 
Dept. W. for 


technical handbook. 


The knowledge and experience ot 
our advisory department is always at 
your disposal. Ask for an engineer 
representative to call. 


THE S. S. WHITE DENTAL MFG. CoO. (G.B.) LTD. 
MM DUSTRIAL DIVISION 


Third Avenue, Denbigh Road, Bletchley, Bucks. 


R.C.12 


7W W—012 FOR FURTHER DETAILS. 
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Measures From 
30.V to 500V . 


on 12 Ranges and 
can be used as 
an Amplifier 


TRAN S : STO Be SPECIFICATION 


VOLTMETER RANGES 
1.5mV, 5mV, 15mV .. . 500V f.s.d. 


A.C. VOLTMETER scum 
attain +2% of reading +1% of f.s.d. at 1 ke/s. 
TYPE TM2B 2880 
—80dB to +56dB relative to ImW into 6000. 4 


FREQUENCY RESPONSE — 


--3dB from 6 c/s. to 250 kc/s. 

+0.7dB from 10 c/s. to 100 ke/s. 
-+-0.2dB from 20 c/s. to 50 kc/s. 
+0.1dB from 30 c/s. to 30 ke/s. 


INPUT IMPEDANCE 


1.8MQ and l10pF on 1.5V to} 
500V. 
>0.8MQ and <60pF on 5mV } 
to 500mvV. i 
>0.5MQ and <65pF on 1.5mV 


INPUT NOISE LEVEL 


<15pV f istanc2 
SEE US ON STAND 23ouv for i00k0" source tei = 


tance. 


E268, |.E.A. ampuirier RANGES 
10dB steps up to 604dB with 


EX Fi B 5 F | O N frequency response and input 


impedance as above; 80dB gain 
from 10 c/s. to 30 kc/s. with 
input impedance >50kQ. 

Output 1.5V to 10kQ. - 


MICROVOLT INDICATOR RANG 


<150uV f.s.d. <10uV readatie 
from 30 c/s. to 30. kce/s. 


MAXIMUM INPUT VOLTAGES 


75V A.C. and 350V D.C. on “mV ~, 
750V A.C. peak plus D.C. on “VY”, 


SUPPLY 


Self-contained PP9 batteries; typ- 
ical life 1,000 hours or A.C. 
Mains when power unit is fitted. 


SIZE AND WEIGHT 


10in. high x 6in. wide x 4in. 
deep; 6 pounds. 


Price complete with batteries 
and low capacity iead............ 


Mains Power Supply Unit...... £9.0.0 extra 
Leather Carrying Case ......... £3.10.0 extra - 


Fully detailed leaflets available on our full range of portable instruments. 


LEVELL ELECTRONICS LTD 


PARK ROAD, HIGH BARNET, HERTS 


Telephone: BARnet 5028 
7WW—013 FOR FURTHER DETAILS 
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Incredible ?—that a true full-range High Fidelity Loudspeaker 
system with a range of 45—20,000 c/s can be housed in an enclosure 
103” x 53” x 74” deep. 


See one for yourself 


f 


Unbelievable ? —that up to 8 watts of power can be handled by 
the MAXIM with easy grace. 


Hear one for yourself 


Inconceivable ?—that such a tiny enclosure, so meticulously 
finished (in teak or walnut to order) can give full range High 
Fidelity and still cost you only £15.0.0 + P.T, £2.10.6 


Buy one for yourself (or two-the Maxim is ideal for stereo) 


GOODMANS 


WIRELESS WorLD 


TRUE HIGH FIDELITY FROM THE MOST COMPACT LOUDSPEAKER SYSTEM EVER! 


And for higher power, the super slim Eleganzia 11.15 watts, 
Price £27.10.0. 


See and hear both models at the 
AUDIO FESTIVAL 
ROOM 347 TRADE ROOM 3263 
General enquiries and Loudspeaker Display, Stand 31 
Hotel Russell, London, W.C.1. April 4-7th, 1964 


Send for FREE copies of Maxim leaflet and Goodmans High 
Fidelity Manual to 


Dept D.W, 


INDUSTRIES LIMITED Axiom Works, Wembley, Middlesex. 
Telephone: WEMbley 1200 
7WW—014 FOR FURTHER DETAILS. 


A Member of the Relay Exchanges Group 
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— Series ‘‘Y” instruments are housed in strong 


metal cases and, in some instances, can be rack- 


mounted. They are intended for those engaged 


jo Model  OUARS Shee? Sheets a Voltage FReGue ney. in scientific research and industrial pursuits. 
YD5A 74, 382 and 1Z i.p.s. 100/250V 50 c.p.s.* 
YD5AH 15 and 7+ i.p.s. 100/250V 50 c.p.s.* 
YD5B 75, 32 and 1Z i.p.s. 400/250V 50 c.p.s.* 


15 and 7£i.p.s. 100/250V 50 c.p.s.* 


*60 c.p.s. to order 


Y500 DOUBLE CHANNEL RECORDERS 


Tape Speeds Voltage Frequency 


Y¥532U 74, 32 and 1Zi.p.s. 200/250V 50 c.p.s. 


Y532A 4, 32 and 1Zi.p.s. 117V 60 c.p.s. 
Y532E 4,33 and 1Zi.p.s. 110V 50 c.p.s. 
Y522UH 15 and 7+ i.p.s. 200/250.V 50 c.p.s. 
Y522HA 15 and 7$i.p.s. 117V 60 c.p.s. 
Y522HE 15 and 7+ i.p.s. 110V 50 c.p.s. 


Send for details to: 


THE FERROGRAPH COMPANY LTD 


84 BLACKFRIARS ROAD, LONDON, S.E.| 
Telepho : WATerloo 1981 


AS 


7WW—015 FOR FURTHER DETAILS. 
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224 FM TUNER Continuing in the tradition of high quality with 


economy, Armstrong introduce a NEW Integrated 
223 AM-FM TUNER (illustrated) Stereo Amplifier designed for the Decca Deram 


Self-powered with full provision, including space on the chassis, for and other high-quality ceramic pick-ups. 
simply plugging inan Armstrong Stereo Multiplex Decoder when 


regular stereo transmissions begin. Featuring precision tuning 
meter, dual audio outputs with pre-set gain control on each, and 
exceptional sensitivity. The styling of the 224 is similar to the 223 
as illustrated. The 223 AM-FM Tuner is identical in performance to 
the 224 but with the addition of the medium waveband. 


Price: 224—£22.10.0 
Price: 223—£28.15.0 


222 INTEGRATED 
STEREO AMPLIFIER 


Providing 20 watts power output and facilities for radio tuners, tape recording and 
playback and for any ceramic or crystal pick-up. Suitable for use as the basis of an 
extremely good yet relatively inexpensive high fidelity system. 


Price: £27.10.0 


EE A er 
222 SPECIFICATION 224 SPECIFICATION 


Coverage—87-108 Mc/s. 
Power Output—10 watts per channel. 


Sensitivity—I.5uV for 20 db quieting. 
Output—0-2 volts variable to match any amplifier or tape recorder. 
Frequency Response—30-20,000 c.p.s. + | db. Stages—R.F. Stage. Two IF Amplifiers, Limiter Stage and Foster Seeley 


Discriminator. 
Distortion—Less than 0.5% at 8 watts. 


Loudspeaker Output Impedance—4, 8 and 16 ohms. 223 SP ECIFICATION 


Sensitivity—80 mV. ion me the 224 above. 
Rumble Filter— —6 db. at 35 c.p.s. Coverage—180-600 metres. 


t = ~ Sensitivity—5yV for 20 db quieting. 
Controls—Selector, Volume, Balance, Treble, Bass. Automatic Variable selectivity—2 to 8 K/cs. depending on signal strength. 
Filter—Built-in Heterodyne rejection filter. 


Optional cases of teak and vinyl-hide as the 225 illustrated below are available for all models. 


220 stEREO 225 sTEREO 


POWER PRE-AMPLIFIER 
AMPLIFIER Price £22.12.0. 
Price £24.18.0 


Re-styled versions of the A20 amplifier and PCU 25 
Pre-Amplifier to match the new Armstrong Tuners. 
The specifications remain the same: 


7WW—016 FOR FURTHER DETAILS. 
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Anders carry enormous stocks of standard meters for im- 
mediate, off-the-shelf delivery. All well-known makes, 
including AVO, Crompton Parkinson, EAC, Elliott, Pullin, 
Sifam, Taylor, Turner, Weir, Weston, White; all types: 
moving coil, moving iron, thermocouples, electrostatic, 
dynamometers; the largest stock of panel mounting meters 
in the country; a complete range of accessories. 

Non-standard meters of all types, specially calibrated to 
customers’ requirements can speedily be supplied. The 


AY SRS 
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Anders Instrument Centre has unparalleled facilities for 
meeting the most urgent and unusual demands for any 
instrument, from miniature meters to the largest switch= 
board types. 

Anders are sole agents in this country for the famous Frahm 

range of vibrating reed frequency meters and tachometers.; 
23” miniature hermetically-sealed instruments to large 
panel-mounting meters with accuracies of 0.1%. 

For full details of the Anders service, please write or *phone 


ELECTRONICS LIMITED 


103 HAMPSTEAD ROAD, LONDON N.W.1. TELEPHONE: EUSTON 1639 
Contractors to GPO and Government Departments. Ministry of Aviation approved. 
METERS, ELECTRONIC AND TEST EQUIPMENT TO INDIVIDUAL SPECIFICATIONS 
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- . - > ONLY AN ILLITERATE WOUL HOLD 
MAE] ren une 4 sooenn iron 


) 


A Precision iron, with its sculpted, balanced handle, makes joints as neatly and accurately 
as dotting ani or crossing at. On the production line, the Precision method means reduced 
operator fatigue, increased speed and efficiency. Fast heat-up. Here’s another perform- 
ance-plus : the heating element of a Precision iron extends right up into the high conduct- 
ivity bit for double-quick heating on half the power. No less than 39 bits are available 
with a choice of 3 bit shapes in most sizes. For more specific information or advice write : 


A.N.T-E-X 


ANTEX LIMITED|GROSVENOR HOUSE] CROYDON|SURREY|MUNICIPAL 2774 
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mMicrocapsg 


1G HW ovo A Us 
DISC *CERAMICONS 


ee Be Lee e.g] 


Dimensions, 1000pF : 0.08in (2,03mm) 


( | 
2200pF : 0.10in (2,54mm) M = at 
4700pF : 0.14in (3,56mm) 

10,000pF : 0.20in (5, 10mm) These illustrations show the ACTUAL size of ERIE 

Lead Diameter : 0.010in (0,254mm) ‘microcaps'the latest British development in the field 
Capacitance Tol : -20 +80% of micro-miniature components. ERIE 'microcaps’ are 
Working Volts : 30V d.c. an important addition to the ‘Ceramicon’ range of 
Flash Test : 90V d.c. tubular, disc and plate capacitors designed to meet— 
Leakage Resistance : 10,000Mohms or anticipate—the needs of the Electronics Industry. 
Power Factor : 3% max. The co-operation of the ERIE Customer Service Depart- 
Dielectric : K7004 ment is available to assist with enquiries on ‘microcaps' 

Operating Temp : -40°C +85°C or any other of the wide range of ERIE components. 


BE RDE a RoE 51S T.OIR~ aT hol TED 

SOUTH DENES, GTYARMOUTH 

Telephone: 4911] Telex 1720 
Factories: 


Gt. Yarmouth and Tunbridge Wells, England; Trenton, 
Ont., Canada; Erie, Pa., U.S.A. 


nm * Registered Trade Marks 
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Quad Prototype Decoder 


Once upon a time, over a quarter of a century 
ago, a group of enthusiasts used to gather round 
their loudspeakers and listen to the Proms on 
VHF. Britain had the finest quality transmissions 
anywhere in the world. 

One day, we hope Britain will broadcast some 
concerts in multiplex. When that day comes, 
the enthusiasts now numbered in hundreds of 
thousands will reap rich rewards. Britain will once 
again have the finest sound transmissions in 
the world.* 


*Multiplex radio is potentially capable of producing a 
standard of reproduction far in excess of anything yet 
offered to the public. The BBC is a unique organisa- 
tion and is capable of realising this potential to a 
degree unsurpassed anywhere. 


— for the closest approach to the original sound 


ACOUSTICAL MANUFACTURING COMPANY LIMITED, HUNTINGDON, HUNTS, HUNTINGDON 361 


See and hear QUAD at the International Audio Festival ard Fair, Hotel Russell, 
London, W.C.1., April 2nd-5th, Stand No. 58, Demonstration Room No. 422. 
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FOR INDUSTRY, EDUCATION AND RESEARCH. 
Pinnacle 


PINNACLE ELECTRONICS LIMITED. 
ACHILLES STREET, NEW CROSS, LONDON, S.E.14.. Tel. TIDeway 7285. 
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The BRENELL Mark 5, 
Type M, tape recorder 


This model has already earned a well-deserved 
reputation for top quality performance, versatility 
and reliability. It has all the renowned Brenell 
features plus many refinements and a quality of finish 
both internally and externally of the very highest order. 


Spotlight on features a 


Keel, ub Lo OLY" dian, 
four relarAing 4; play lack speecta 
(176, 2%; 74 ered (F ips) = A justalte rotary tape guide 
. [ho annoying Tape rub ard reduced, arg) 


Loraperaaled Low — 
bevel output sockel 
for preArg Begua, 
ts exlérual Hi -FY 


Thee in lependent ena 
amp lifter 


wolors [é Cap dla 
anive —hysléres 
synchronous) 


Toro Aepavode acpi cerd 
with separede recor 
and playback heady, 
Recording tevel METER. 
: OF bEACOF: ZA { 
See it at the , Bie ee: ee /) 
AUDIO FAIR be ; 

ube pregency CorrEecleon 


DEMONSTRATION ROOM 342 


HIlls... 


Superimpose control - pause control - mixing 
bop full delete of ie Sr, facilities - fast rewind (1200’ in 45 secs) - Low wow 
renell range : i 
Wri 1 Te cals nina taclurers: = and flutter performance Controls -mechanically 
interlocked - 15 ohm speaker output. 


Frenell BRENELL ENGINEERING CO., LTD 
1a DOUGHTY STREET, LONDON W.C.1. 


Telephone: HOLborn 7356 (3 Lines) 
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ENGLISH ELECTRIC 


90 many projects rely on English Electric Valves 


Valves and tubes for radar, industry, communications and television 


Backward Wave Oscillators Pulse Amplifier Valves Travelling Wave Tubes 
Cathode Ray Tubes R.F. Heating Valves Trigger Tubes 
Image Intensifiers Storage Tubes Vacuum Capacitors 


Image Orthicons Thermionic Rectifiers  Vidicons 
Klystrons Thyratrons Voltage Reference Tubes 


Magnetrons Transmitting Valves Voltage Stabilisers 
7WW—006 FOR FURTHER DETAILS. 


ENGLISH ELECTRIC VALVE COMPANY LIMITED 


AGENTS THROUGHOUT THE WORLD | Chelmsford, England. Tel: Chelmsford 3491 
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BCC81 


WIRELESS WORLD 


By using transistors throughout the receiver and power 
supply unit and in all but the final stages of the transmitter, 
the BCC 81 mobile VHF transmitter-receiver is so compact 
that the whole unit can be fitted under the dashboard of 
almost any vehicle, without taking up valuable passenger 
space. 

Ideal for use in patrol cars, ambulances, taxis, etc. the BCC 
81 is economical (very low current consumption—equal to 
only one instrument panel lamp on “receive’’), reliable (has 
the long standing reputation of BCC equipment behind it). 
With six channels in any frequency range between 37 and 
174 Mc/s and 6 watt A.M. output, the advanced design of 
the BCC 81 makes it quite unbeatable in its class. 


BRITISH COMMUNICATIONS CORPORATION LTD. 


EXHIBITION GROUNDS, WEMBLEY, MIDDLESEX 
Telephone: Wembley 1212. Telegrams: BEECEECEE WEMBLEY 
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ORYX 


THE WORLD’S SMALLEST 
SOLDERING IRON 


DESIGNED FOR MICRO - MINIATURE 
ASSEMBLIES * HAIR SPRING SOLDERING, ETC. 


The handle remains cool 


actual 
size 


> 
= BRIEF SPECIFICATION: 
- O 
oJ = re Sebo Model 5 
> S wwe wanes: tae Voltage. 6v 
0 Watts 5w 


: | Heating-up time 18SEC 
WEIGHT = 4. GRAM Vi ES Temperature 320°C 
7 7 -- Tip Size +” (1.6mm) 

(Interchangeable) 


SEND FOR ILLUSTRATED LEAFLET TO :— 


W.GREENWOOD 


ELECTRONIC LTD 


677 FINCHLEY ROAD LONDON N.W.2 
Telephone:- SWISS COTTAGE 3383-4 


DISTRIBUTORS FOR THE ORYX GROUP 
7WW—024 FOR FURTHER DETAILS. 
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This advertisement 
appeared in the March issues. 
We now give you the answers. 
For further information fill 

in the coupon below, 


Model CX 2012 


Overall Frequency Response 30-18,000 c/s 
Power Handling Capacity 20 watts is 
Fundamental Resonance 35c/s BRILLIANCE CONTROL 

- provides adjustment of high- 
Cross-over Frequency 4kc/s froquehoy level io'uae g 
Impedance 15/16 ohms room conditions. 


‘ 


; STUDIO 
Celestion SERIES 


CELESTION LTD. Ferry Works, Thames Ditton, Surrey. Telephone: EMBerbrook 3402 
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ISit 


...an entirely 
new range of 
‘professional’ 
loudspeakers 


12 /15w 


Model CX 1512 


Overall Frequency Response 30-15;000 c/s 
Power Handling Capacity 15 watts 
Fundamental Resonance 35 c/s 
Cross-over Frequency 4 kc/s 
fmpedence : 15/16 ohms 


ae eS see Se es ee ee ee Os ee eee citar ide Ss SELIG 


! Celestion Ltd. Ferry Works, Thames Ditton, Surrey 


Please send me details of the ‘STUDIO’ Series Loudspeakers 


SEE 


I 
I 
] 
I 
INEPAY TR: eerste hesectecspasteneseirtous tet voceegiabe erated naar Se saapphica beaanbioce amet dat cheats Pe " 
I 


I 
| 
I 
PRACT OSE. eee Hees RT Le Ta ret MON Ht Be : 
| ! 
| ceevedessessscentecvscsvsepvansnsebenseetevbenes cron tt ecarsisedsOecesneebsousenecenaeectegeeeeeernsseeseseuserstegensunavacvecseastacgesseseees ] 

I 


4 ssacopnssbeessebssvoanodsucsoetenbecendbebersesdsseeqBoensturecebhbeoneeashseepesnsussnssenitoonsssgsboonsereeroes Al 1 
Pheer sedin: vase soe aise ts somen snot pone iateh commh meni seb situ sn coma ss fami sommes evel 
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The world’s most competitive Single : 
Sideband Radiotelephone —the SSB — a x. ; 
125 is suitable for fixed or mobile 
operation and is the most economic 
equipment for long distance com- 
munication available today. 


Features 


B 125 watts p.e.p. output 
H 4 switched channels 
Transistor DC or AC power pack 


& Crystal filter selection of side- 
bands 


CAMBRIDGE : ENGLAND 
Telephone: Teversham 3131 
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ana Now-= 
a Fully Transistorised 
Walkie-Talkie! 


Bantam 


TWO-WAY RADIOTELEPHONE 


| > 2 
the |? 


Once again in 
the tradition of 
the outstanding 
Cambridge and 
Vanguard Radio- 
_ telephones, Pye 
have produced the 
Bantam, a brilliant 
fully transistorised 
Walkie-Talkie. 


ff Fully transistorised Transmitter and Receiver 

i Long endurance with Rechargeable or Dry Batteries i Crystal Filter selectivity 
B Reliability and accessibility of components f Very high performance Receiver 
Hi Lightweight 4 Ibs. (1.82 kg.) i Frequency Band 25-174 Mc/s. i Weatherproof 


\ 


PYE TELECOMMUNICATIONS LTD. CAMBRIDGE, ENGLAND - Telex No. sha 
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FLECTRIC AND ELECTRONIC 
MEASUREMENTS 


3} POCKET 
MULTIMETER 


Covers all normal measurements in radio and TV. 
Sensitivity 10,000Q/V. 28 ranges: from 3 V. to 750 V., 
from 150uA to 1.5 A., A.C. and D.C. 

Accuracy: 1.5% on D.C. 2.59% on A.C. Resistance 
measurements from 10Q to 2 MQ. Many accessories 
to extend ranges. 


LABORATORY 
MULTIMETER 


477 


High quality multi-range meter. High sensitivity: 
20,0002/V. on D.C., 6,330Q/V. on A.C. Low volts drop 
on current ranges: 0.2 to 0.5V, on D.C., 0.7 to I.5V. 
on A.C. Screened magnetic circuit. Frequency response 
to 20,000 c/s. Complete overload. protection, relay 
remains tripped as long as overload is applied even if 
reset button is pressed. 0.3 to 1,600V. D.C., 1.58 to 
1,600V. A.C., 50uA to 5 A D.C., 160uA to 5 A. A.C., 
1Q to S0MQ, 1,000pF to 100uF. Many accessories 
available to extend ranges. 


OTHER PRODUCTS 


AM & FM GENERATORS VALVE & TRANSISTOR 
METERS 

VALVE VOLTMETERS 

MULTIRANGE METERS 

PANEL METERS 


TV SWEEP GENERATORS 
OSCILLOSCOPES 
IMPEDANCE BRIDGES 


yCie GENERALE DE METROLOGIE 
| P.O.B. 30, ANNECY, FRANCE 


U.K. Representative: 


BEMEX INSTRUMENTS LTD., 


54, VICTORIA ROAD, SURBITON, SURREY 
Tel.: Elmbridge 2776 
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SOLDERING 
DCOL EQUIPMENT 


( Regd. Trade Mark ) 


FOR 


TOTAL EFFICIENCY 


illustrated 


te BIT 
INSTRUMENT eon 
é REGISTERED 
PROTECTIVE vee 
SHIELD 
L.68 


ALL COMMUNICATIONS 

Head Office 
ADCOLA PRODUCTS LTD. 
ADCOLA HOUSE 
GAUDEN ROAD 
LONDON, S.W.4 


Telephones MACaulay 4272 & 3/01 
Telegrams SOLJOINT LONDON S.W.4 


AUSTRALIAN OFFICE: 673 WHITEHORSE ROAD, MONT ALBERT, 
MELBOURNE, VICTORIA 
7W W—028 FOR FURTHER DETAILS. 
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Mn 
~ WHEN YOU BUY 


TELCON HIGH PERMEABILITY TOROIDAL CORES 


YOU BUY. 


THE PRODUCT OF FORTY YEARS EXPERIENCE 


Telcon Pioneered the Production of 
Strip Wound Cores which are available in 


MUMETAL, SUPERMUMETAL 
RADIOMETAL, SUPER RADIOMETAL 
H.C.R. ALLOY ; 
PERMENDUR AND SUPERMENDUR 


All these alloys: are manufactured EXCLUSIVELY 
by Telcon Metals Limited at Crawley, Sussex, 
where melting, hot and cold rolling, slitting and 
core fabrication are carried out underclosetechnical 


supervision. Inspection starts with the raw materials, 
is maintained throughout the production processes 
and ends with an individual magnetic test on every 
finished core.- 


WHEN YOU BUY 
TELCON CORES 
YOU BUY 
RELIABILITY 


. % Cores are available in a wide variety 
a — of sizes and strip thicknesses down 
to 0.000125” (3 microns) and_ full 
technical information will gladly be 
sent on request. Core finishes can be 
made to suit customer requirements 
which include epoxy resin and other 
coatings, metal casings and sealed 
boxes of various plastic combinations. 


Test Gear for Cores 


Typical Spiral Cores 


FOR SPIRAL CORES —WHATEVER THE APPLICATION 


8 BU TELOON 


Telcon Metals Ltd. P.0. Box No.12, Manor Royal, Crawley, Sussex. Phone: Crawley 28800. Grams: Telcon Crawley. Telex 87248 
Member of the 


UIIIVUVTVUUTUUTUUITUUUUTVUTTU TUTTE 
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Pars 


TAKE 
FIVE! 


There are 30 other models, too. There ARE several other makes of soldering 
instruments. Big ones. Small ones. Good ones. We’ve seen them. We 
don’t make the biggest ones. Or the most expensive ones. Or the most 
elaborate ones. We DO make the smailest ones. And the widest range: 


Brochure W5 post free on request. We make the best. Always have. May we send you details? 


LIGHT SOLDERING DEVELOPMENTS LTD., 28, Sydenham Road, Croydon, Surrey. 


Telephone: CROydon 8589 
7WW—030 FOR FURTHER DETAILS. 


FANE HIGH FIDELITY LOUDSPEAKERS 
Full Range of Heavy Duty Types for All Purposes 


CAST ALUMINIUM CHASSIS. EXTREMELY ROBUST 2in. DIAMETER VOICE COIL ASSEMBLIES 


/ | Power : 
Frequency Impe- Main handling Flux Total Voice Diam. Baffle Net Retail 
Model | Cone response dance resonance watts density flux coil of | Hole weight Price 
| €.p.s. ohms | C.p.s. R.M.S. gauss Maxwells winding Chassis lbs. 
~ 729/10 | Single 25-5000 15 | 32 or 75 20 10,000 100,000 Copper 12in. 4 lin. 6lbs. 5 gens. 
122/10A | Dual 10-15000 | 15 32 or 75 20 103000 100,000 Aluminium 12in. Lin. 6lbs,. 6 gns. 
~ y29/12 | Single 25-5000 15 | B2o0r75 20. 12,000 160,000 Copper Win. lin. 6lbs. 7 ens, 
~ 722/124 Dual 30-15000 | Ree = | 32 or 75 20 12,000 160,000 Aluminium 12in. 1lin. 6lbs. 8 guns. 
122/14 Single 25-5000 15 } 32 or 75 22 14,000 186,000 Copper 12in. | 1lin. Tlbs. 9 gens. 
122/144 Dual e 30-15000 15 32 or 75 22 14,000 186,000 Aluminium |~ 12in. 1lin. 7\bs. 10 gens, a 
129/17 | Single 25-6000 | 15 32 or 75 25 17,000 | 226,000 Copper 12in. Llin. 1031bs. £11/17/6 
129/74 | Dual 30-17000 | 15 | 32 or 75 25, 17,000 226,000 Aluminium 12in. Lin. 1041bs. £12/17/6 
152/12 | Single 25-3500 15 | 30 or 75 20 12,000 160,000 Copper 15in,. 13hin. Stbs. 12 gns. 
~ 152/124 | Dual 30-15000 15 | 30 or 75 20 12,000 4 160,000 Aluminium 15in. 13hin. 8ibs. 13 gns. 
~ 159/14 | Single 25-3500 15 30 or 75 22 14,000 186,000 Copper 15in. 13din. 91bs, 14 gens. 
152/144 | Dual 30-15000 | 15 | 30 or 75 22, 14,000 186,000 Aluminium 15in. 13hin. Obs. 15 ens. ; 
459/17 | Single | 25-4000 | 45 | 300r75 25 17,000 296,000 |. Copper 15in, 134in. hive aa eene 
152/17A | Dual 30-17000 | 15 | 30 or 75 25 17,000 226,000 Alaminium fe 15in. 13hin. 124lbs. 17 gus, 
EXTRA HEAVY DUTY TYPES WITH 3in. DIAMETER POLE PIECES a 
158 Single 30-3500 15 | 40 or 75 40 14,000 375,000 Copper 15in. | 13hin. 20)bs, 18 gns, 
ae 183 | Single a 20-3000 | 15 30 or 75 60 14,000 375,000 Copper - 18in; : 16}in. | 22libs. 25 gens. 


AVAILABLE THROUGH ALL SOUND EQUIPMENT STOCKISTS 
Manufacturers’ enquiries to: . 
FANE ACOUSTICS LTD. 
HICK LANE : BATLEY, YORKS. 


Sole distributors to Wholesale and Retail Trade: 
LINEAR PRODUCTS LTD. 


ELECTRON WORKS : ARMLEY, LEEDS 
7WW—031 FOR FURTHER DETAILS. ‘ 
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REGISTERED 


OF VOLTAGE CURRENT 


THE MOST VERSATILE INSTRUM 


ENT EVER DEVISED FOR THE CONTROL 
WER HEAT LIGHT SPEED 


BASIC VARIACS 


GANGED VARIAC F.SSEMBLIES 


Basic Variac units are 
available in open or 
covered form in power 
ratings from 100 VA to 
7-5 kVA and provide 
smooth continuous 
adjustment of AC 
voltage from zero to line 
voltage and above. 


Variacs are available in ganged 
assemblies of 2, 3 and up to 6 
units controlled from one shaft, 
including 3-gang assemblies 
for 3-phase star operation and 
paraliel-connected assemblies 
of the larger models for 
increased power output. 


- Variac—the original and best variabletransformer i 


Variacs range from single small units for laboratory or 
instrument use to ganged assemblies for high power 3-phase 
operation. In addition to the types shown above, there are 
dual-output, low voltage and narrow-range types, metal-clad, 
oil-immersed and flameproof models, plus many ‘specials’. 
Write for illustrated technical literature to 

Publicity Department, Hoddesdon. 


PORTABLE VARIACS HIGH-FREQUENCY VARIACS MOTOR-DRIVEN VARIACS 


Single units and gangea 
assemblies are available with 
motor drive for remote contro 
applications. Standard speed 
1 r.p.m. Alternative speeds 
are available to order. 


A large range of Variacs is 
available for operation at 
400 c/s and other high 
frequencies.and can be 
supplied in ganged or 
motorised assemblies. 


These models provide 

a compact and rugged 
portable source of variable 
AC voltage—ideal for general 
test purposes. With carrying 
handle, input cable, switch, 
fuse and outlet socket or 
terminals. Also voltmeter 

or ammeter if desired. 


LE. & A. EXHIBITION 
STAND G1i17 


Variacs are made in England by The 
Zenith Electric Co. Ltd, London and 


exclusively distributed in the UK 
Eire and British Colonies by — 


CLAUDE LYONS LTD 


Valley Works, Hoddesdon, Herts 
Hoddesdon 4541 Telex 22724 


76 Old Hall Street, Liverpool 3 
MARitime 1761 Telex 62181 
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EXPERTS 


in the 
DESIGN-PRODUCTION - PRINTING 


of 
LITERATURE FOR THE ELECTRONICS INDUSTRY 


KNIGHT-CLARKE LTD 
23 Radnor Mews - London - W.2.- PAD 8866-7 
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TWO NEW TYPES OF ““WEYRAD™ 
| I.F. TRANSFORMERS FOR SET-MAKERS 
MAXIMUM PERFORMANCE MINIMUM SIZE-COMPETITIVE PRICE 


ee 


f 
ro °F == 
ee iene ate eo 
{| 
=H “O- 1] seek 
it He i 
—? le ie | 
i] Ss 4 h = 0-275 = 
cM 1, u | 3 
TYPE Pio TYPE T80 
Oscillator Coils and Single-tuned |.F. Transformers Double-tuned Ist and 2nd I.F. Transformers 


Se DS AN Tae 
Osc. Coils cover medium wave with 85 pF capacity T8I Ist I.F. Prone "85. 


T82 2nd I.F. 


swing. 
|.F.s for 470 Ke/s operation. 


Versions for most types of Transistors are in production. 


Coupling for each type—critical. 


WEYMOUTH RADIO MANUFACTURING CO., LTD 
REGENT FACTORY, SCHOOL STREET, WEYMOUTH, DORSET 


7W W—034 FOR FURTHER DETAILS. 


Samples and prices available to bona fide monufacturers on request. 
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In our last advertisement we promised to 
tell you what we mean by Service to our 
customers. 


At the outset, let us admit that in some 
ways our approach to the customer is a 
little old-fashioned. He is addressed as 
“Sir” and his every whim is noted as 
carefully as the old-time bespoke tailor 
noted his customer’s measurements! But 
there the old-fashioned approach ends, and 
the speed and accuracy with which we trans- 
form the customer’s requirements into a 
finished product is right in line with present- 
day needs. 


We are always free with advice drawn 
from our own experience. Over the years, 
we have found that a good many of our 
customers, specialists in their own fields, 
have but a sketchy knowledge of specifying 
electrical measuring instruments. We 
have learned to cope with this situation, 


and in doing so have gained a reputation for 


service second to none. 


Take an example. An engineer needs a 
meter to read | volt d.c. full scale, and feels 
that a rectangular meter of 2in. scale length 
would be suitable. This, to us, is a bread- 
and-butter job, and if we held stocks of 
meters, we could sell him a Model 702 
off the shelf, which might be exactly what he 
wanted. But we prefer to investigate a 
little further before clinching the sale—we 
ask what degree of accuracy is required, 
whether the instrument is to be mounted 
on a ferrous panel, what damping is needed, 
ambient temperature range and so on. And 
the engineer’s or designer’s whims regard- 
ing pointer shape, dial markings, mirror 
scale, even colour of the moulded case, 
can be met at little or no extra cost. Pro- 
vided trade secrets are not at stake, an 
indication of the circuit in which the meter 
will be used finally enables us to produce 
an instrument which will exactly meet the 
customer’s needs. 


In short, every instrument we manufac- 


ture is a ‘‘special’’—made with the 
customer’s precise needs in mind, and that 
applies whether the order is for one off or a 
thousand. Also, since our organisation is set 
up for producing “‘ specials ’’ all the time, 
it is but one step further to produce very 
special ‘‘specials.”. We can, and do, 
develop completely new meters for specific 
requirements, in cases where a standard 
permutation of our wide range of com- 
ponents will not fill the bill. 


This, then, is what we mean by Customer 
Service. We like our customers to tell us 
exactly what they want, but if they don’t, 
we ask, and if they don’t know, we help them 
decide. And when we know exactly what is 
wanted we set to and provide it, in the 
shortest possible.time. 
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The 


MOVING COIL 


"We are pleased to announce that our 2tin. 
meter, Model 25HS has been granted Ministry 
approval to specification DEF.62. 

The instrument is available with moving coil, 
moving iron, rectifier and thermocouple move- 
ments. Maximum sensitivity of the d.c. moving 
coil model is 50uA. 

A feature of value to industrial and commercial 
users is the ability of these instruments to with- 
stand severe variations of temperature and 
humidity, and their resistance to shock, vibration 
and electrical overload. 

Full details of the Ernest Turner HS range are 
given in leaflet 85/AE, available on request from:— 


ERNEST TURNER 
ELECTRICAL 


CHILTERN WORKS ~ HIGH WYCOMBE 
~BUCKINGHAMSHIRE © ENGLAND 


Tel: High Wycombe 130i 
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Kolectric present their 


& 


AUTOMATIC 
COIL WINDING MACHINE 


Type A/ll (25-50 S.W.G.) 
Type A/IX (19-46 S.W.G.) 


incorporating ALL these refinements: 


> Dustproof construction 
3 Provision for simultaneous winding of several coils 
+ Micrometer traverse setting 


% Wire gauge indicator engraved with various settings to 
which machine can quickly be adjusted 


+c Instantaneous re-set turns counter reading up to 100,000 
turns. 


xc Efficient wire tensioning stand supporting two reels of 
wire 


3% Cadmium- or chromium-plated steel parts 
A fully illustrated leaflet quoting complete technical speci- 


fications is available. We will be pleased to send it to you 
on request. 


SINCLAIR HOUSE, THE AVENUE 
EALING, LONDON W. 
Kofectric [ro Tne icin ns 
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RADE 
Zr 


MARK 


GREENLINE 
moulded edge 
connectors 


30/2 
These carefully engineered 
printed cireuit edge connec- 
tors feature diallyl phthalate 
moulding for maximum in- 
sulation and special bifurca- 
spud ballot ted contacts for low insertion 
forces, minimum wear, and positive contact at all times. 
Coniact edges are chamfered to obviate scoring of pads 
and sharp radii are avoided to eliminate fatigue frac- 
tures. Available in all standard sizes from 4 to 40 ways, 
with gold, silver, or nickel plated contacts, and solder 
slot, printed circuit, or wire wrap tails. For 7%" boards. 
with 0-150” contact pitch. 


CARR [ASUENER GO Ly 


the firm with the best connections 


Stapleford, NottinghamT elephone Sandiacre 2661 

195/197 Great Portland Street, London W1 Tel: Museum 9361 | 

Crossford Court, Dane Road, Sale, Cheshire Tel: Sale 4213/4 sine 
7W W—037 FOR FURTHER DETAILS. 


The double canti- 
lever bifurcated 
contact. Sectional 
close-up shows 
the 45° x .005” 
chamfer. 


Rape 
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FOR ELECTRONICS 


FOREST SERIES 


Gardners’ resin cast transformers, known as the Forest Series, have 
many interesting characteristics where small volume, mechanical 
strength and high resistance to climatic changes are required. 

They are also particularly suitable for ionisation-free E.H.T. trans 
formers up to 50 kV. working. A careful selection of resin-systems, 
vacuum-cast under strict quality control, give absolute reliability 


in use, 
Many standard moulds are held in stock, but special shapes for 
customers’ particular requirements can be produced at short notice, j 


Write for your copy of Gardners Industrial Catalogue on your company's 
heading. You will find it packed with the sort of information you require 
at your finger-fips. ; 


fo crow is one thing ...to produce is another! 


Gardners Transformers Limited 
Somerford, Christchurch, Hants. 
Tel: Christchurch 1734 
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Come and hear the NEW FANE Reproducers 


See them for the first time in 


DEMONSTRATION ylphide 
ROO mM 2 Al HIGH FIDELITY REPRODUCER 

EXTRA SLIM cabinet. 12in. bass, 8 x 5in. 
mid range, 301 tweeter—3 separate 


ALSO STAN D 1 OA units with ae 


AUDIO FAIR, RUSSELL HOTEL, LONDON, APRIL 25: 


And, of course, we shall be showing our full range of Repro- ae 
ducers and Loudspeakers. Write for tickets to:— f 
HICK LANE 


Ri . HIGH FIDELITY REPRODUCER 
acoustics BATLEY a 


CiSSEFED V YORKSHIRE For the perfectionist with listening 


space. A 4-speaker rear horn loaded 
system in beautiful cabinet. I2in. bass, 
two 8 x Sin. mid-range, 301 tweeter. 


LINEAR PRODUCTS LTD., ELECTRON WORKS, Cross-over network. 
Armley, Leeds 12 £63 (P. Tax free) 


A new high quality 3 speaker system in 


Sole Distributors to the wholesale and retail trade. 
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CHASSIS and CASES 


Of: = 
RESROAD Type W 


ELECTRONIC COMPONENT 


DISTRIBUTORS 


287/289 EDGWARE ROAD, LONDON, W.2. 
Tel: PADdington 5891/7595 


We shall be pleased to quote for all your component requirements 


BLANK CHASSIS 


SAME DAY SERVICE 
Of over 20 different forms made up to YOUR SIZE. Order 
EXACT SIZE you require to nearest 7th. 
(Maximum length 35in., depth 4in.) 
Specials dealt with promptly. 


SEND FOR ILLUSTRATED LEAFLETS CASES 


or order sraight away, working out total area of material 
required and referring to table below which is for four-sided ALUMINIUM, SILVER HAMMERED FINISH 


thassis in 18 s.w.g. (for 16 s.w.g. add 74th). 5 F J 
AP saa ba 176 sq. in, . 8/- 304 sq. in.  12/- deh x4x re 1s x6x ee ie Saas eaeeeaes Pose 
UL BLA S52 ie a wo i UN Uae acc cae 1 U 5Ex 4h x4 Y 12% 7 x7 yo 39/— 

112 sq. in. 6/- 240 sq.in.- 10/— 368 sq. in. 14/- U Besa y 4a 

ARNO ee De nae =) 99, hs WA) pane Pranrats, U 15x9x9 Y 189x708 

P. & P. 2/6 P. & P. 2/9 P. & P. 3/-. Wie Bik GaGE Zz We 10 eon 63/_ 
Discounts for quantities. Finishes arranged for quantities of W i2x7x7 Z 19s 10s Bee 67/6 
FLANGES (fin., 3 Fed vee tend We eee *Height. 

in., Zin.), per bend. ; 
STRENGTHENED CORNERS I/- each corner. Plus post and packing (over £2 free). 
PANELS: Any size up to 3ft. at 4/6 sq. ft. 18 s.w.g.; (16 s.w.g. Type U has removable bottom or back. Type W removable front, Type Y 


5/3). Plus post and packing, over £2 free. all-screwed construction, Type Z removable back and front. 
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~ Marconi instruments 


fully transistored for mains 
or battery operation 


DFM 


Distortion Factor Meter Type TF 2331 


ee 3 Bere 
ne SRE Bet eyed QELS 


Rossere 
Fandassntat 


"Noise Vig Kilter 
fads $a} 


° Xolemeter 


* Measures total noise and 
distortion of signals between 20 c/s and 20 kc/s. 


* Fundamental rejection filter is tunable over 6 bands and 
provides at least 80 dB suppression. 


* Amplifier incorporates filters which are switchable— 
to provide bandwidths of 20 kc/s or 100 kc/s; to give an Lf. 
cut below 400 c/s eliminating hum components; or to produce 
C.C.|.F. type broadcast weighting. 


aN * Seven ranges for noise and distortion between 0.1% and 
100% f.s.d., instrument noise and distortion being only 0.02% 
and 0.025% respectively. : 


* Meter provides ten ranges of voltage measurement 
between 1 mV and 380 V f.s.d. with dBm scaling between -72 
and +32 into 6002. 


%* Rack-mounting version available. 


A good name for good measure 


Area Offices: ; 

English Electric House, Strand, London, W.C.2 3, : Sey 
Telephone: COVent Garden 1234 “op a, gm 

40 Whiteladies Road, Bristol 8. Telephone: Bristol 39639 MARCON [ 
23/25 Station Square, Harrogate. Telephone: Harrogate 67454 " i at ; 
Head Office—Home and Export Sales: __ 

St. Albans, Herts., England. Telephone: St. Albans 59292 


-INSTRUMENTS. 
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CALVERT ELECTRONICS, INC. 


CALVERTRON TUBES 7225..." 


LL a ES 
SPECIAL CV424 7.50 8014A 15.00 704 -10 
PURPOSE 575A 13.55 8020 7.50 707 225 
TUBES 576A 12.00 8025 1.75 786 10 
OD3 36 599 3.75 9002 45 VEY6 55 
C1K 995 | 673 10.00 7G8 0 
1B24A 15.00 | 705A 1.00 RECEIVING 7H? 225 
QASI5A 5.25 {| 707B 25 TUBES* 7L7 25 
9C39A 12.00 715B -50 7Q7 4 
2053 6.50 | 715C 17.50 1AB5 35 7R7 55 
ORQ5A 1.75 726B 1.50 1AIJ5 35 TW? 17 
9322 803 5.75 1AK5 35 7X7 48 
9326 50 804 5.75 1H5GT .39 74 
9331 5.00 805 5.75 1LA4 39 9Z4 39 
9333 10.00 808 .25 1LA6 48 11€Y7 48 
9334 10.00 810 12.50 1LB4 -42 12A8GT 42 
2336 10.00 811A 3.50 1LC6 .42 12AB5 39 
9749 812A 8.50 | 1LD5 -15 | 12AD6 33 
2356 100.00 ; SecA 7.50 1LE3 35 | 12AF6 
3B24 "5 841 -20 1LH4 39 12AL5 29 
3B25 1.50 843 -22 | 1LN5 15 12AL8 59 
3B28 3.95 845 12.50 1N5GT 45 12BA7 .! 
30122 10.00 | 860 1.50 | 184 35 | 12C8 29 
8045 19.50 | 861 17.50 | 185 35 | 12CR6 S 
8CX100A5 ;* 866A 1.50 | 174 .22 | 12DE8 «49 
17.75 | 872A 4.25 | 104 -20 | 12D87 : 
38D21WA 5.50 | 873 11.55 | 17T5GT -29 | 12DZ6 ool 
8D21WB 6.50 | 902 1.25 | 2AF4 -65 | 12F8 “| 
4-65A 8.50 | 955 -05 2FH5 .50 | 12J5GT .29 
4-1000A } 1007 15 | 3A4 15 | 1238 : 
1624 75 | 8AL5 -24 | 12K5 39 
4B31 12.00 | 1654 35 | 3AW3 50 | 12L8GT . 
AB32 5.50 1846 15.00 38BA6 -22 | 12Q7GT 625 
AC35A 24.75 | 2050W 2.50 | 8BC5 .33 | 12S8GT 
4C’X250R, 24.00 | 5957 5.70 | 38BE6 24 | 12SA7GT .43 
APR60B 49.00 1 5610 35 | 8BU8 -44 | 128SF5GT .85 
4X150G 27.50 | 5641 50 3BY6 -20 12SF7 24 
4323 30.00: | 29648 2.00 | 304 82 | 12837 
AJ25 25.00 | 5657 75.00 | 5AZ4 -20 | 12SK7GT .39 
4330 35.00 |. 5684 8.50 | 5BES8 42 12SL7GT .44 
4333 45.00 | 5685 = 18.80 | 5075 45 | 128Q7GT .36 
1 4338 50.00 | 5749/6BAGW 5V6GT 35 | 12Z8 22 
4339 35.00 2D | 6 17 | 1444 25 
4y4a7 25.00 5751 1.00 | 6AC5GT 39 14A5 25 
4350 55.00 | 9796 8 =610.45 | 6 42 | 14AF4 50 | 
AJ51 17.50 | 5823 72 6AG5 -20 | 14B6 -55 
4352A 100.00 | 5839 4.00 | 6GAH6 -55 | 14B8 25 
5022 «19.75 | 2881 1.50 | 6AK5 .50 | 1405 .35 | 
5RAWGY 3.50 | 9894 14.75 | G6ASG6 50 | 1407 +52 
6AC7W 136 | 5922 12.50 | 6B7 .67 | 1457 -48 
GAK5W .'72.:«|:«5982 1.75 | 6BA?7 65 | 14F8 ode 
6AS6 65 5933 2.79 6BNG6 -42 14H7 10 rs] 
GAUGWB 1:00 | 5948 50.00 | 6BRS 735 | 1497 59 B 
J2AU7WA .Y5 | 5949 72.00 | 6BU8 -49 | 14W? 22 
12AV? 67 | 5956 47.00 | 6C8G 24 | 19BG6G  .59 ; 
12DP7 ” 50 5957 47.00 C6R6 45 82L7GT 44 
15R 15 5965 -75 6CW5 AO | 3523 55 
RK20A 3.75 | 6000 3.75 | 6CY7 48 | 42 39 ~ 
RX21A 15.75 6002 250.00 | 6DB6 55 | 4523 635 F 
24A 27 6072 75 6EQ7 47 50A5 5D $ 
KU25 750 | 6076 200.00 | 6FH5 -80 | 50L6GT  .38 
28D7 “55 | 6080 1.75 | 6G6G 25 | 50X6 .50 Ss 
SP41 1.00 | 6082 1.75 | 6GK6 83 | 50Y6GT  .35 Prte 
53A 1.50 pie ee Cee a 5OY7aT. op 
69 .38D . : é 
ees 10.00 aes ae potas ca 7OL7GT 1.00 EV Ps RY D ES| G N fe R . 
152TH 27.50 . 4 2 
FG-154 2.95 6384 5.75 6SH7 «29 CATHODE S H O U is D H AV e Gta | S U N | Q U E 
903A 1) 6587 47.00 6SK7GT  .38 RAY : 
233 5.co | 6754 6.50 | 6SL7GT 44 | TUBES 576 PAGE 
Spore 29.00 | G88 G5) gees” ae | BBEL, 1.00 
aa a8 i ts EY" 2 ges 18)| PRECISION INSTRUMENT 
Sa7a koe | 2288 = oo | wags | SER, COMPONENT MANUAL 
ee ae ie ee a or ae celal 
ML381 12.50 aon 50 | 7AG7 35 | SLP2A 10.00 : g ‘ ? 
394A 3.25 | 2878 mG one ae ae ne Here at your disposal a wealth of information 
407A 1.75 | 8000 «16:50 | Re 50 | YACPI9 7:50 and 20,000 items for easy reference. The new .. 
A 1.75 5 vy 
ae ; op B28 | BY. M8.) 2DPy 760 Reliance Catalogue No. 31 enables you to select 
416B 17.50 | 8103 1.75 | BS ‘42 | K1055 10.00 / Latalog . y 
TS the precise size of gear or Servo box for the 
ulk-Packed—Minimum 1,000 per type j v H : 
ceeimay) Bal plrckesel” Mitac hon a : All iro gubiedt to project in hand. Apply on your letter heading 
type providing order is for $500.00 or more. : and we will supply every design and development 
For individual feu’ Et oe CVRty GESIS Pp 
or individually cartoned tubes, add .02 for each tube. engineer in your company with a FREE COPY, 


This is only a Partial List of the many great 


Write for ete re as Price list, R E L | A N Cc E 
k 0 EAST 2rd ST NE ee, ANC: GEAR CoO., LTD. 


LOO SO ses GEARS ABOVE ADMIRALTY STANDARDS 


Cable: Calvertron, New York, 
BY PRECISION TO PERFECTION Telephone: (212) ORegon 9-1340, 


St. Helens Gate, Almondbury, Huddersfield. Tel: 21121 /3 
7W W—042 FOR FURTHER DETAILS. 7W W—043 FOR FURTHER DETAILS. 
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General Radio in U.K. 


The General Radio Company, who for nearly 50 years 
have been designing quality electronic test equipment 
and precision components, are glad to announce the 
formation of their new subsidiary, General Radio Com- 
pany (U.K.) Limited. 


Working alongside Claude Lyons Ltd., who have for 
many years represented G-R in Britain, this new office 
has been opened in order to assist in giving you the 
very best technical advice and prompt delivery of 
General Radio instruments. To ensure that your G-R 

equipment is maintained in peak operating condition, 

a calibration and repair department, equipped with the 
latest test instruments and staffed by factory-trained 
personnel will, shortly, be opened. 


f , 


As leaders in the field of precision in- & 
strumentation, G-R are constantly intro- @ 
ducing new equipment and new measur- 
ing techniques. Details of these are @ 
published monthly in the G-R EXPERI- 
MENTER, which is available, at no . 
charge, to those interested. If you would 
like to receive the EXPERIMENTER 
regularly or if you would like any further 
information concerning G-R. products, 
please write to one of the undersigned. 
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ADMITTANCE METER 
AMPLIFIERS 
ATTENUATORS 
BINDING POSTS 
CAPACITORS 
COAXIAL ELEMENTS 
DATA PRINTER 


R-L-C DECADE BOXES AND 
VOLTAGE DIVIDERS 


DIALS AND KNOBS 


DIGITAL TIME AND 
FREQUENCY METER 
DIGITAL TO ANALOG 
CONVERTOR ~~ _- 
DISCRIMINATOR 


DISTORTION AND 
NOISE METER 


ELECTROMETER 

FILTERS 

FREQUENCY STANDARDS 
FREQUENCY COUNTER 


FREQUENCY METER AND 
DISCRIMINATOR 


IMPEDANCE BRIDGES 
INDUCTORS 
MEGOHMMETERS 

MOTOR SPEED CONTROLS 
NULL DETECTORS 
OSCILLATORS 

OUTPUT POWER METERS 
PLUGS AND JACKS 
POTENTIOMETERS 
POWER SUPPLIES 

PULSE GENERATORS 
RANDOM NOISE GENERATOR 
RECORDER 

RESISTORS 

SLOTTED LINE 


SOUND-LEVEL METERS 
AND ANALYZERS 


STANDARD-SIGNAL 
GENERATORS 


STROBOSCOPES 

SWEEP DRIVES 

TIME-DELAY GENERATOR 
VACUUM-TUBE VOLTMETERS 
VARIAC® 
AUTOTRANSFORMERS 


VIBRATION METER 
AND ANALYZER 


VOLTAGE REGULATORS 
WAVE ANALYZER 


GENERAL RADIO COMPANY (U.K.) Limited 


Marlow Road, Bourne End, Buckinghamshire 


CLAUDE LYONS Limited 


76 Old Hall Street, Liverpool Valley Works, Hoddesdon, Herts 
~. TWW—044 FOR FURTHER DETAILS. 
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NO MB REX INSTRUMENTATION 


Wide-Range Transistorised 

AUDIO GENERATOR—MODEL 63 
Range [0-100,000 c/s. 

ye Laboratory Standard Specification. 
x Sine and Square Wave. 

ye Direct Frequency Calibration. 

ye Accuracy and Low Distortion. 

xx Calibrated Output Voltage. 

ye Battery Operated and Compact. 


complete with 
£16.15.0 test lead. 


Battery 2/3. Post & Pkg. 3/6. 
H.P. 4 Gns. Deposit and 47/- monthly. 


Transistor Regulated 
POWER UNIT—Model 61 


Regulated Output I-15 Volts 

+ Indispensable for equipment testing. 

3 Automatic overload protection. 
3% Mains operated—negligible consumption. 
+ Eliminates expense of batteries. 


Wide-range Transistorised 
SIGNAL GENERATOR—Model 27 
Range 150 Kc/s. to 350 Mc/s. 

%& Accuracy better than 2%. 

3 Directly calibrated. 

3c Battery operated. 

ye Compact and light. 


£9 .12.3 


with test lead and battery. Post and- £6 .10.0 

packing 3/6 extra. _Post and Packing 3/6 extra. 

H.P. 48/- deposit and 27/- monthly. = ; H.P. 35/- Deposit and 18/- monthly. 

Trade and ‘Export Enquiries Invited S.A.E. For Full Technical Leaflets 


detec me brian ane naan en ee NTR ENED 
INSTRUMENTS ESTUARY HOUSE, CAMPERDOWN TERRACE, 
NOMBREX LTD. DIVISION 74 EXMOUTH, DEVON. PHONE 3515 © 


FREE 24021005 Encmeens 


Have you sent for your copy? CTICAL INCLUDING 
ENGINEERING OPPORTUNITIES PRA! TOOLS! 
PET SUBJECT ? EQUIPMENT 


is a highly informative 156-page guide to ‘ 
the best paid engineering posts. It tells Mechanical Eng. 


Th falist Elec- 
Electrical Eng., e specialist Elec 


you how you can quickly prepare at home Civil Engineering, Basic Practical and Theore- ile s Division _of 

for a recognised engineering qualification ee Enplncerine. Se ore ee Ss uy a eau ae i ae 
and outlines a wonderful range of modern | geronautical Eng, | AMBrit-LRE. City & Guilds oratory training at 
Home Study Courses in all branches of Production Eng., Radio Amateurs’ Exam. — ome with practical eae 
Engineering. This unique book also gives Building, Plastics, R.T.E.B. Certificate equipment. = 
full details of the Practical Radio & Elec- Draveleeare Ree care Ask for details. 

tronics Courses, administered by our kis Radio & Television Servicing OAL ELT 
Specialist Electronics Training Division— GET SOME Practical Electronics oc at ca noe 

the B.1.E.T. School of Electronics, explains | LETTERS AFTER | “““atkomaton SCHOOL OF 

the benefits of our Employment Dept. and | “your NAME! ELECTRONICS 


shows you how to qualify for five years 


promotion in one year. Ace POST €O CRON. NOW 


eae : _M.L-Prod.E. 
geet Sua raise se grea re NENEERNG OPPORTOMTIES” 
66 99 -1.0.B. : 
NO PASS — NO FEE AM ay RE HB = (Write if you prefer not to cut page) 
Whatever your age or experience, you cannot afford City & Guilds. E 
to miss reading this famous book. If you are Gen. Cert. of Education a NAME erate aeasiaatdepunecasunacautssnersawsauelecaun-s seacveauneseeeees 
earning less than £25, a week, send for your Etc., etc. | 
copy of “ENGINEERING OPPORTUNITIES” ADDRESS 
today—FREE. rf seeaeneenceuecessecsssceacesencnaesscsccasesseesunseseses 
BRITISH INSTITUTE : bss nat OW Aint el MRE 


OF ENGINEERING TECHNOLOGY nape eh ee reir it 
(Dept. SE/22 ),29 Wright’s Lane, London, W.8 q. susiect or Exam 


Wi THAT INTERESTS ME osssstcssescseseetesconescccsszcdttczsaevoussttvactutcacuatenesPeereeeauteas 
THE B.1.E.T. 


IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD 
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EXPORT ONLY 


WIRELESS WORLD 


FAMOUS HALLICRAFTER TRANSMITTERS 


PUA; 


WIRELESS SET 
ie. No. 62 


: ‘ oe) 
only 


TROPICALISED 


SENDER/RECEIVER 
for AM/RT & C.W. 


Considerably lighter and easier to operate than 
Wireless set No. 22. 


Frequency range 1.6 mc/s. to 10 mce/s. in two 
overlapping ranges. M.O. or crystal control. 2 flick 
frequencies. Netting by Zero Beat Method. 


Single tuning control (Send and Receive frequencies 
are automatically the same). Internal P.S.U. for 
12 V..D:G: 


Overall measurements 
20hin. x 10}in. x 123in. 
Weight 30 Ibs. 


BEAVOR LANE, HAMMERSMITH, LONDON, W.6 


TYPE BC-610-E 


Frequency range 2 mc.—18 mc. Three pre-tuned 
channels selected by switch. Master Oscillator or 
crystal operation. 


450 w. power output on key. 350 w. on telephone. 
120 v. A.C, 50/60 cycles supply but special auto- 
transformer 120/220 v. for 220 v. operation made by 
Hallicrafter can be supplied additionally. 


Tube complement: oscillator 6V6 (1); doubler or 
buffer 6L6 (1); intermediate amplifier 807 (2); 
Power amplifier 250TH (1); HV rectifier 866A (2); 
voltage. regulator VT139 (3); audio drive 2A3 (2); 
modulator 100TH (2); rectifier 5Z3 (2). 


Complete with Speech Amplifier BC-614-E; Aerial 
Tuning Unit BC-939-B; full range of Tank Coils 
and Exciter Tuning Units; Microphone T-50; 
Key and Connecting Cables IN BRAND NEW 
CONDITION. ‘IMMEDIATE DELIVERY. 


RADIO 


Telephone: RIV 8006/7 


SWITCHBOARD 
MAGNETO 10 LINES 


Designed for use under extreme tropical conditions. 
Accommodates 10 lines and any type of magneto 
telephone can be used as extension instruments. 


Alarm buzzer. Lightning protectors fitted to each 
line wire. All cords rubber covered. 


Dimensions 143in, x 
93in. X 54in. 
Weight 23 Ibs. 


oo > 


eee Se 
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These Bendix 
2 7 3 amp germanium 
Connoisseur power transistors outperformed 
all others 


hand built } in shock and 
for quality a vibration tests. 


LONE REINO 


ETN RITE ESRD LE EELS 


| 


tes 


Our new line of germanium alloy junction power tran- 
sistors is designed for use in audio amplifier, pulse ampli- — 
fier, relay driver and switching applications. In addition 
to having high vibration tolerance, a variety of packages 
and a high breakdown voltage, most of the series are MIL 
qualified. 

Three packages are available. The 2N1038 thraioh 
2N1041 and 2N2564 through 2N2567 are TO-5 units, the 
2N2556 through 2N2559 are in a press-fit hex nut package 
for better thermal dissipation. Two D.A.T.A. press-fit 
stud packages are available: The MT-6, 2N1042 through 
2N1045; and the MT-27, 2N2552 ach 2N2555 and 
2N2560 through 2N2563. 

These PNP transistors are designed to give excellent 
thermal dissipation capacity, reliability in vibration and _ 
shock applications and open base voltages (Emitter to ° 
aan Collector Voltage) ranging up to —60Vdc. Other specifi- 

Gi cations include: DC current gain; VCE = —0.5Vde, IC= _ 
MEET US AT —50mAdc, TC =25°C, hFE=833 to 200. Low satura- 


| ST AN D 2 5 Gon volte —1Ade, IB = —0.1Ade, TMB =25°C, 


VCE(S) =0.25Vde maximum. Low thermal resistance; 
LONDON AUDIO FAIR OJC =3.75°C/W. T storage of —65 to +100°C. 


APRIL 2nd-5th The entire series features welded construction with a 
vacuum-tight seal to insure long life and stable operation. 
For more information on these new 3 amp units, contact 
your nearest representative listed below or write us at 
605 Third Avenue, N.Y. 16, N.Y. or cable BENDIXINT. 


Sales representatives in all major countries 


Bendix International Operations 


ne end” 


CORPORATION 


A. R. SUGDEN & CO. (Engineers) LTD. : 
(MARKET STREET BRIGHOUSE - YORKSHIRE ea tie ‘ 
7WW—048 FOR FURTHER DETAILS. . ~. 7WW—049 FOR FURTHER DETAILS. 
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—) lenloriant 


MODEL H.F. 1012 SPEAKER 


lOin. die-cast unit, incorporating 12,000 gauss 
magnet. Fitted with cambric cone and universal 
impedance speech coil providing instantaneous 
matching, at 3, 7.5 and I5 ohms. Handling 
capacity 10 watts. Frequency response 30 c.p.s. 
to 14,000 c.p.s. Bass resonance 35 c.p.s. 


Price £4/7/6 


THORESBY 
SLIM-LINE CABINET 


This enclosure has been designed to accommodate 
any of the Stentorian range of 8in. or I0in. units. 
Provision is made for the addition of either 
pressure or cone type tweeter and a crossover 
may be used. 

The. cabinet is substantially constructed and 
acoustically proportioned to. give a.- balanced 
reproduction with the chosen units. Available 
in mahogany or walnut. Height 3lin. x width 20in. 
x depth 9tin. 


Price: Mahogany £8/15/- Walnut £9/-/- 


BASS REFLEX CONSOLE CABINETS 
Height 3lin. x width 19Zin. x depth {8in. 
Price; Mahogany £12/12/- Walnut £12/19/6 


HI-Fl EQUIPMENT CONSOLES 
Height 3lin. x width [9Zin. x depth 18in. 
Price: Mahogany £14/14/- Walnut £15/4/- 


T.359 CONE TWEETER 


Provides a very high standard of reproduction 
when used in conjunction with ‘‘ Stentorian ”’ 
10in. or 12in. units.. Incorporates High. Sensi- 
tivity 9,000 gauss magnet, special cone and 
lightweight coil. 

Frequency response: 3,000-15,000 c.p.s. Overall 
size: 3in. dia. x 2in. deep. Voice coil impedance: 
15 ohms or 5 ohms. .Power handling capacity : 
15 watts when used with a 3,000 c.p.s. crossover. 


Pas Price £1/10/6 
See and hear us at the | 
AUDIO FAIR 

Stand 26 


Demonstration Room 304 


WHITELEY ELECTRICAL RADIO CO. LTD - MANSFIELD - NOTTS 
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RECTIFIER SETS 


100 W 1580 kW 
FIXED OR 

VARIABLE OUTPUT 
| PHASE & 3 PHASE 


Electro-Plating, Plasma, Arc 
Welding, Electro-Magnets 
Carbon Arc, Battery Charg- 
ing and other uses. 


| PHASE 
AND 
3 PHASE 


0.5 KVA 
TO 
250 KVA 


Plasma Arc Sets and other 
specialized equipment for 
gas, vacuum and powder 


techniques. Power Control 


TRANSFORMERS =— |. 2tner"rmcthoas."“*“"°"" 2" 


Ss 


HIGH CURRENT 
TRANSFORMERS 


| Phase and 3. Phase 


Output “currents of 
hundreds or thousands 
of amperes for Fur- 
naces, Rectifier Sets, 
Heat Runs, Short Cir- 
cuit Testing and other 
uses. : 


‘Examples: 5V300A, 
10V1,000A, 
20V3,000A, 
5V6,000A. 


Variable Output 
D.C. Sources 


Low Voltage High Current Rectifier Sets. 


. - 64STEPON LOAD 
VOLTMOBILE SWITCHING 
AUTO- 
TRANSFORMERS 


Output 1.6% to 100% 
or 125% of input volts 
in 64 steps or 80 steps. 
A control device for 
many loads—resis- 
tance furnaces, rec- 
tifier sets, battery 
charging, anodising, 
heating and other uses. 
| Phase and 3 Phase. 
18 Models. i 


Output currents from 
20 A to 200 A. 


HARMSWORTH, TOWNLEY & CO. 


2 Harehill, Todmorden, Lancs. 
Telephone: Todmorden 602 
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LOW DISTORTION 
OSCILLATOR 


Basically an instrument of 

high stability, providing 

very pure sine waves dir- 

ectly without the use of 

filters in the range 5 c/s to 

-250 Ke/s. 

The instrument is valve 

operated for sine wave 

generation, but semicon- 

ductors are used in a sine/ 

square network to provide 

clean square waves from 

5 c/s to 250 Kce/s. An 

accurate step attenuator (100 dB in 10 dB steps) is incorporated together 

with a 0-10 dB continuously variable attenuator which may be directly 

monitored on the built-in valve millivoltmeter. The millivoltmeter is a 

4-stage feedback type with a very linear volt scale. It may be used for 

external measurement with a full scale deflection of 100 mV to 300 V. 

(8 ranges) with better than 0.5 dB accuracy over the range of the oscil- 

lator. The inherent distortion of the sine generator is lower than that 

of any other known instrument. 

SPECIFICATION 

Mains input: 110-140 v., 210-250 v., 50/60 c/s. 

Output: 10 volts max. into 600 ohms. 

Frequency range: Sine waves and square waves 5 c/s-250 Kc/s. 

Sine wave distortion: 0.006%, 200 c/s- 20 Kce/s.; increasing to 0.015% 
at 10 c/s. and 100 Ke/s. 

Specification of included valve-millivoltmeter 

Input resistance: 1 Megohm. 

Sensitivity: 100 mV-300 V. f.s.d. (8 ranges). 

Response: +0.25 dB, 5 c/s-1 Mc/s. = 

Price: £95. 


INSTRUMENTS 


DISTORTION 
MEASURING. SET 


An instrument capable of 
measuring total harmonic 
distortion speedily, accur- 
ately, and directly on a 
calibrated meter scale with- 
out calculations or the use 
of ancillary balancing or 
rejection circuits. Tift; cis 
capable of reading a lower 
distortion level than any 
other known instrument or combination of instruments. 


It is all 
semiconductor operated, and is energised from an included 9 vy. battery. 


SPECIFICATION 

Frequency range: 20 c/s-20 Kc/s (6 ranges). 

Distortion range: 0.01%-100% f.s.d. (9 ranges), i 

Sensitivity: 100 mV-100 V. (0.01% and 0.03% f.s.d. ranges operate 
above 1 volt inputs). Y 

Meter: Square law'r.m.s. reading. 

Input resistance: 200K ohms. 

High pass filter 3 dB down at 500 c/s; 30 dB down at 50 c/s. 

Harmonic response: +1 dB 2nd harmonic to 250 Ke/s. 

Price: £75. 


Leaflets outlining the principles of design, with exact details and complete specification, are available on request. 


RADFORD ELECTRONICS LTD. 


Ashton Vale 
England. 


Estate: * “Brvstodgaen 
Tel: 662301-2. 
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Enthoven Preforms. Solder preforms 
make for faster, more accurate and therefore 
cheaper soldering. Enthoven are leaders in 
the design and manufacture of solder preforms, 
and offer a wide range of alloys, both cored 


and solid, in the form of rings, washers, 
discs, shims, strips and ribbon. 


“ENTHOVEN 


_- SOLDERS LIMITED 


pe dade . Safes Office & Works: Upper Ordnance Wharf, 
: Rotherhithe Street, London, S.E.16. BER 2014 
ee-sene-----4 Head Office: Dominion Buildings, South Place, 


London, E.C.2. MONarch 0391. 
7W W—053 FOR 
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Enthoven are always ready to discuss any 
industrial soldering problem, and, if 
necessary, to design special preforms in the 
light of your requirements and of their long 
experience of precision soldering techniques. 


This free booklet 
describes the com- 
pleterange of 
Enthoven Solder 
Products . . . pre- 
forms among them. 
Ask for a copy. 
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WHARFEDALE 


MEDIUM PRICE 
RANGE 


assured with these quality speakers in the 
medium price rarge. 


8” BRONZE/RE/DD 


Flux density 10,500 gauss. Total 
flux 41,500 maxwells. Roll sur- 
round and double diaphragm. 
Resonance: 50/55 c's. 

Impedance: 10/15 ohms. 


PRICE 75/10 including 10/10 P.T. 


10” BRONZE/RS/DD 


Flux density. 10,500 gauss. Total 
flux 41,500 maxwells. Roll sur- 
round and double diaphragm. 
Resonance: 35/50 c/s. 

Impedance: 10/15 ohms only. 


PRICE 92/$ including 13/3 P.T. 


RS/iz/DD 


Fitted with roll surround and 
double diaphragm assembly, this 
unit will give really wide response 
in enclosures as smali as 2 cu. ft. 
and yet may be used with advan- 
tage in corner cabinets of 9 cu. ft. 
12/15 ohms only. Flux density 
14,000 gauss. Total flux 156,000 
maxwells. 1#in. centre pole. Alum- 
inium voice coil. Maximum input 
15 watts rms. or 30 watts peak. 
Resonance: 25/30 c/s. 


PRICE (tax free) 230/- 


: PST/4 
11,500 gauss. -Lotal flux 28,&00. 
maxwelis. Cioi:h surround and 
Polystyrene diaphragm. 
Impedance: 10/15 ohms. 


PRICE 64/2 ‘including 9/2 P.T. 


Further details and cabinet construction sheet for 
any of the above models available free on request. 


LST 


WHARFEDALE 
WIRELESS WORKS LTD. 
IDLE BRADFORD YORKS. 


Telephone Idle 1235/6 
Telegranis ‘Wharfdel’ Bradford. 
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Why Rank 


FLUTTER meters 
are wanted around 
the world 


Sound engineers say the Rank Flutter Meter meas- 
ures speed variations most accurately. They find 
it equally suitable for machines employing per- 
forated film, tape, or disc records. They describe 
it as light and compact. And the low price, 
they say, is as pleasing as the high per- — 
formance. That is why Rank Flutter Meters 
are in demand wherever there is a 
‘Wow’ or ‘Flutter’ to measure, 
and this is throughout 
the world. 


The Rank Flutter Meter 
Type 1740 


some users 
‘B.B.C. Television and Research » Birmingham Sound 
_ Reproducers Ltd. (U.K.) = Collaro Ltd » Commission 
Superieure Technique, Paris « Commonwealth of Australia, 
Melbourne « Compagnia Commerciale di Cinematografia, 
Milan « Dept. Posts and Telegraph, Dublin = Egyptian 
State Broadcasting = E.M.I. Research Laboratories « 
Garrard Enyineering and Manufacturing Co. Ltd » Magnavox 
Corporation of U.S.A. = Marconi Wireless «= Ministry of 
Supply (U.K.) « Ministry of Transport and Civil Aviation 
(U.K.) = Mullard Ltd « N.V. Philips’ Gloeilampenfabrieken, 
Holland and Denmark «_N.Z. Broadcasting System * Post 
Office Research Department «= R.C.A. Photophone Ltd « 
Southern Instruments Ltd » Truvox Ltd » Vortexion Ltd « 
Westrex Co. Ltd » Wright & Weaire Ltd and users in India, - . 
Poland and Hong Kong. 


oe 


The Rank Organisation 


RANK STUDIO EQUIPMENT 


Woodger Rd. Shepherds Bush London W12- Tel: SHEpherds Bush 2050 
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There are G25 reasons why 


ANTIFERENCE 
UHF AERIALS 


lead the field.. 


see eee eee ee 


is the most | 
/mportant 


ae 


AN Tire rR EN G&G E€ iimiteo 
AYLESBURY, BUCKS. Telephone AYLESBURY 2511 
om (|e World's largest Aerial manufacturers ———— 
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IS NOISE YOUR 
PROBLEM? 


Sportshow, an opera and 
playing children all at 
the same time? Yes, any- 
time with light weight 
true fidelity K 50 head- 
phones of AKG. Most 
set-makers provide out- 
put, terminals for K 50s. 
If not, plug K 50s into 
the extension speaker 
terminals. 


Available at better Hi-Fi 
dealers. 


POLITECHNA (LONDON) LTD., 
3 Percy Street, London, W.1. 


Telephone: Langham 6236 Telex: 23894, Cables: Polindust London, 
Amalgamated Wireless (Australasia) Ltd., Sydney, Wellington — Connoisseur Records Ltd., Dublin 
— McCurdy Radio Industries Ltd., Toronto — International Aeradio (East Africa) Ltd.. Nairobi — 


David Pollock (Pty.) Ltd., Johannesburg — A. Raiab & A. Silsilah, P.O. Box 203, Jeddah — Soundrite 
Ltd., Singapore Penang. Kuala Lumpur — The China. Engineers Ltd., Hong Kong. 
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| FULL-TIME COLLEGE COURSE 
THE | IN RADIO AND TELEVISION 


Our Course has now been extended to sixteen 


et 


; months’ duration to include theoretical and practical 
PEM BRIDGE instruction on transistor television receivers, U.H.F. 
television receivers and colour television. 
Next Course commences 15th April, 1964. 
GOLLEGE This Course is recognised by the Radio Trades 


Examination Board (R.T.E.B.) for the Radio and 
Television Servicing Certificate examinations. 


OF ELEGTRONIGS Provides_ excellent practical experience on valve 


and transistor radio receivers and all well-known 
makes of television receivers. 


PROVIDES TRAINING | -------——4 


The Pembridge College of Electronics (Dept. P10) 
34a Hereford Road, London, W.2. 


IN RADIO Please send, without obligation, details of the 


Full-time Course in Radio and Television. 


Name terete Ss 


AND- TELEVISION === 
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Weighing only 0.8 oz. and measuring Zin. cable the new Printact has : 

No Springs—No Wiring—No Soldering—No Mechanical Linkage— 

No Exposed Parts, 

Available with Bifurcated Palladium, Gold Alloy or Silver contacts 

ponies than 5 million cycle 3-pole switching of up.to 2 amp. res. 

loads. i y i 

—30° C to +95° C. Operate time 10 ms. ae 
| Quality features include: double break contacts, balanced armature, ; 2 ; 


MIDGET 


Coils from 20 to 10k ohms at 500 mw. Operating temperature 


enclesed housing, plug-in application, encapsulated coil, self-wiping 
contacts and inherent snap-action. 


TYPE: 3000 30 amp. 
Capable of carrying 30 amps. 


at 250 v. A.C. with’maximum build up of 4 makes 
«1 to 80,000 ohms. 


or 4 breaks. Coil: 


” TYPE: 3000 Transistorised Relays 

T.1 Operates from 300 to 500 micro/amps. 
at 14 volts D.C. 

T.2. Operates from 3 to 5 micro/amps. at 14 volts 
D.C. Maximum contacts 2 change overs 
light duty or 2 change overs heavy duty. 

T.3 Operates from 15 to 30 micro/amps. at 

4+ volts D.C. Maximum contacts six change 


overs light duty. 
T.1, 7.2, T.3. Energised 12 to 18 volts D.C. 


TYPE: 3000 B.O.3. 

With its own bracket for fitting in any position, 
so designed to interlock with each other. Coil 
.1 to 80,000 ohms. 


MINIATURE PLUG-IN “RELAYS 


Operate 
D.C. Volts Type 
6 Volts 68.5 mA. (MQP 108) 
12 Volts 37.0 mA. (MQP 208) 
24 Volts 19.5 mA. (MQP 308) 
48 Volts 10.2 mA. (MQP 408) 
100 Volts 4.9 mA. (MQP 508) 
Fitted 4 C at | amp.— 
100 V.D.C4 


{Operate Time 6 m/S. 
Release Time 4 m/S. 
Insulation up to 250 V.A.C. 
Twin Contacts. 
Temperature: — 10°C. to + 40°C, 
Mounting: only requires 2 screws. 

Fitting supplied with Relay. 
Mounting Rack can be supplied for 36 
Relays. 

P.O, 19in. x 3din. 
These Racks can be cut to any size, 
Weight of Relay 43 grams. 


Quantity up to 10 at 16/- each. 


Further discount according to quantity. 


7 DAY PROTOTYPE 
SERVICE 


A.t.D., A.R.B. 
ADMIRALTY 


APPROVED 


TYPE: 3000 Twin-Armature 

This relay is a space saver! Two relays in one. 
Two coils, two armatures, working independently. 
Contacts ‘maximum 4 change overs light duty or 
2 change overs heavy duty. Coils: Maximum 
10,000 ohms. 


TYPE: 3000 Delay Relay 

This relay can be supplied with operate/dclay 
up to 25 seconds from supply of 6 to 50 volts D.C. 
Release delay up to 25 seconds with trigger 
circuits to [4 volts D.C. Energised from 6 to 
50 volts D.C. Contacts maximum 6 change’overs 
light duty. 

With adjustable resistor giving plus or minus 
2 seconds of nominal figure on operate and release 
relays. 


3000 TYPE P.I. 
Plug-in Relay 


A.D.S.RELAYS LTD 


89-97, ST.JOHN STREET, CLERKENWELL,E.C.I 
~ Telephone: CLErkenwell 3393/4/5 _ | 
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CLEVELAND 
ELECTRONICS INC. 


OF AMERICA. 
“CLETRON” 
DEFLECTION 
COMPONENTS 


tin.—lin.—Hiin. 
Vidicon Focus Coils. 
Vidicon Deflection Yokes. 
Vidicon Alignment Coils. 


Vidicon Deflection Assemblies (Yoke, Focus and ~ 


Alignment Coil). 


Horizontal and Vertical Deflection Output 
Transformers. 


3in. 
Image Orthicon Magnetic Deflection Yoke. 
Image Orthicon Focus Coil. 
Image Orthicon Alignment Coil. 


4tin. 
Image Orthicon Deflection Assembly. 
Some of the features that make ‘‘ Cletron 
Products so popular throughout the U.S.A.: 
Geometric Distortion less than 1%. 
Coils covered with Mu-Metal Shield. 
Available to Industrial, Reinforced and Military 
Specifications. 
Will operate Vidicon, Uvicon and Permachon 
Tubes. 


9” 


Data Sheets, Literature and Prices from:— 


EXCLUSIVE U.K. DISTRIBUTORS :— 


T.J.S¢, LTD. 


DEPT. W.2,23 UPPER BROOK ST.., 
LONDON W.1. 


Telex: 24508 
Telephone: HYDe Park 0521 


aggaagaanG 


7W W—060 FOR FURTHER DETAILS. 


| The new NOMBREX 
TRANSISTORISED WIDE-RANGE 


INDUCTANCE BRIDGE 


In.H TO I00H MODEL 66 


LABORATORY 
SPECIFICATION 


INDUCTANCE 
MEASUREMENTS WITHIN 
5% ACCURACY 


MEASURES Q AND TAN 6 


BALANCE INDICATION BY 
MINIATURE METER ; 


COMPACT—only 64 x 4¢in. 
DIRECT CALIBRATION 
PORTABLE—WEIGHT 2lbs. 


PRICE £18.0.0 forthe. 


Release date—10th APRIL H.P. £5 Deposit and 


Order Now—Delivery 49/- Monthly 
In Strict Rotation S.A.E. for full 


Trade & Export Enquries technical leaflet 


Invited 


N 0 M B R EX LTD = Gnienig ae) Division 76) 


ESTUARY HOUSE, CAMPERDOWN TERRACE, 
EXMOUTH, DEVON, ENGLAND. Tel.: 3515 
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-—M. R. SUPPLIES, Ltd.,— 


(Established 1935) 


Known for many years as the most reliable source of the following specialised material 
—always right up to date. Careful packing—immediate delivery. Prices nett. 


SMALL GEARED MOTORS. In addition to our well-known range (List GM/361) 
we offer smaller open type 8.P. units, 200/250 v. A.C. 1, 6, 12, 20 or 60 rp.m, Size 
approx. 43in. x 2}in. x Yin. with lin. shaft proj. Suitable for display work and 
many industrial uses. Only 69/6 (des. 2/6). 

MINIATURE RUNNING TIME METERS (Sangamo), 200/250 y. 50 e. (synchronous) 
Counting up to 9,999 hours, with 1/10th indicator. Only 1}in. square with cyclometer 
dial, depth 2in, Ideal for use with modern equipment. Immediate delivery, 60/-; 
post paid. 

MINIATURE VARIABLE TRANSFORMERS (Philips). Another remarkable offer 
from stock, Open type—panel mount, only 3}in. diameter, input 200/240 v. Output 
0/240 v. 0,5 amp. (in two stages). Many applications including ‘motor and lighting 
control, 58/6 (despatch 2/6), 

SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS (as mentioned and recommended 
in many national journals), 200/250 v. 50 ¢. Fitted with spindle for hours, minutes 
anid central sweep seconds hands. Self-starting, central one-hole fixing. Dia. 2hin. 
Depth behind dial only lin. With back-dust cover 29/6 (des. 1/6), Set of three 
hands, brass, in good plain style, For 5/7in. dial 2/6. For 8/10in. dial 3/6 set. 
MINIATURE COOLING FANS. 200/250 vy. A.C., with open type induction motor 
2sin, x 3in. x Lin. and din, 4-bladed metal impeller. Ideal for projector lamp 
cooling, convector heaters and light duty extractors, 28/6 (des. 2/-). 
EXTRACTOR FANS. Fina) offer of this very popular and efficient model complete 
with outside cowling and indoor shutter. Circular motor housing only 44in, dia. 
Easily mounted in small window pane. Silent induction motor, 200/250 v. A.C. 
(no interference), 3,500 c.ft./hr, Instructions with each. Only 69/6 each (despatch 
3/6). We also supply our 8in. model at £5/5/- and 10in. model at £5/12/6 (despateh 
3/6). These models are not supplied with outside cowling. Details on request. 
SYNCHRONOUS TIMER MOTORS (Sangamo) 200/250 y. 50 c/s. Self starting 2in. 
dia. x lfin. deep, Choice of following speeds 1 r.p.m., 12 r.p.h., 1 r.p.h., 1 rev. 
12 hrs., 1 rev. per day. Any one 39/6 (des. 1/6). Also high-torque model (G.E.C.) 
2: x Yin, x Lfin., 6 rp.m. 57/6 (des. 1/6). : 
SYNCHRONOUS TIME SWITCHES (Sangamo) for accurate pre-set switching opera- 
tions on 200/250 y. 50 c/s. Providing up to 3 on-off operations for 24 hours of any 
chosen time, with day-omitting device (use optional); Capacity 20 amps. Com- 
pactly housed, 4in. dia., 3}in. deep. With full instructions. £5/18/6 (des. 3/-). 
COMPLETE SEWING MACHINE MOTOR OUTFITS. No better job obtainable 
any price, 200/250 v. A.C./D.C. Fitted Jatest radio/T.V, suppressors. Comprising 
motor with fixing brackets, foot control and switch, needle light with switch, belt, etc. 
and rites aaa for easy fixing to ANY machine. The complete outfit £6/18/6 
(des. 3/6). 

NEW F.W. BRIDGE SELENIUM RECTIFIERS, Nominal 12 volts D.C. 1 amp. 8/6. 
2} amp. 11/6. 4 amp. 15/6. Nominal 24 volts D.C. 1 amp. 15/6. 22 amp. 22/6. 
4 amp. 27/6. Postage all models 1/6. y 
IMMEDIATE DELIVERY of Stuart Centrifugal Pumps, including stainless steel 
(most models), ~ Philips Variable Transformers (all models). 


M. R. SUPPLIES, Lid., 68, New Oxiord Street, London, W.C.1. 
(Teleplione: MUSeum 2958) : 
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Metallised ceramics Steatite porcelain 
and hermetic seals -. alumina 
L.T. insulators 


Frequentite low loss 
ceramics 


Faradex and Tempradex 
dielectric materials 


Vulcanex and Luminex | 
refractories 


Faradex alumina 
thread guides 


M37 refractory 
foundry strainer 
cores 


Catalogues leaflets 
and technical data 
available on request 


FOR ALL RADIO, ELECTRONIC 
AND DOMESTIC ELECTRICAL CERAMICS 
CONSULT 


STEATITE & PORCELAIN PRODUCTS LTD. 


STOURPORT ON SEVERN, WORCS. Telephone: Stourport 2271 Telegrams: Steatain, Stourport 


SP110 
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Bwillers ceramics 


for the ELECTRONIC INDUSTRY 
(and Electrical Appliance Manufacture) - 


MECHANICAL 
RELAY LATCH 


This latching device 
enables the P.O. 
3000 type relay to 
be held in the closed 
position when the 
coil is de-energised 
and. until manually 
released: 

Does not impair the 
versatility of the 
contact arrange- 
ments, nor. affect 
the normal mounting 
position. 


WILL TRIP AND Illustrations show 3000 Type 


HOLD ON Relay fitted with .‘‘ Remote ’’ 
A.C. OR D.C, and ‘‘Local’’ release latch. 
IMPULSE 


EITHER TYPE CAN BE FITTED TO 
YOUR EXISTING 3000 TYPE RELAYS 
IN A MATTER OF MINUTES 


STANDARD 3000 TYPE RELAYS 
BUILT TO SPECIFICATION 


Quotations by Return of Post. 


Please send for 
illustrated leaflet. 


Prototypes within 48 hours. 


THE ““REMANENCE’’ RELAY 


This is a 3000 type relay capable of latching in the 
= energised position after the supply is removed, 
until a suitable releasing current is applied 
in the opposite direction. This 
releasing current is controlled 
by two methods:— 


|. With~a single coil, 
» by reducing the operat- 
» ing current in reyerse. 


2. With a double coil, 


= 


e Ace via a pair of contacts 

ees : employed on the relay to 

energise the second coil, 

. Information on any contact 

be pcre : > arrangement to be em- 

RENTENTIVITY i pe eee 
CORE 


Ministry of Aviation 


Approved Inspection EID 


@ RELAYS Type 600 @ Polarised @ AC Relays @ High Speed @ 
Uniselectors @ Latching Relays @ Magnetic Counters @ Miniature 
Sealed Relays. Available from stock or supplied to specification. 


ELECTRO-MAGNETIC COUNTERS 


TESTED AND FOR ALL 
D.C 


GUARAN. Cc. 
TEED. VOLTAGES (> 


MINOR 
MAJCR TYPE — TYPE— 
Size 6 x It x HIGH SPEED 


Itin. 17/6. 


© Size 4x 1 x lin. 
| ode tankers eid De 


25/-. P. & P. I/-. 


Dept. “W,” 9/10, MALLOW STREET, OLD 
STREET, LONDON, E.C.1 Tel. CLErkenwell 3661/2 
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Bullers porcelain for general insulation purposes. 


Meticulous care in manufacture, high quality mate- 
rial, with particular attention applied to dimensional 
precision and accuracy, explain the efficiency and 
ease of assembly when using Bullers die pressed 
products. Write today for detailed particulars. 


BULLERS LIMITED 


Milton, Stoke-on-Trent, Staffs. 
Phone: Stoke-on-Trent 54321 (5 lines) 
Telegrams & Cables: Bullers, Stoke-on-Trent 
London Office: 6 Laurence Pountney Hill, E.C.4 
Phone: MANsion House 997] 
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The shapes of sound 


SOMETHING MISSING? 


For a very good reason there is no transcription arm 
with the Goldring-Lenco ‘88’ Transcription Unit. The 
‘88’ has been designed in response to the wide demand 
from enthusiasts for an extra high quality unit that will 
permit them to use a transcription arm of their own 
choice. Additional refinements includethe push-button 
“on/off” switch which also engages and disengages 
the drive and is linked to a neon pilot light; and the 


entirely click-supressed switch circuit. As with al// 
Goldring-Lenco transcription units the unique infinitely 
variable speed control offers particular advantages to 
musicians and to those with appreciation of precise 
pitch. Coupled with the exceptionally clean modern 
design and the capacity of the ‘88’ to offer complete 
freedom in mounting arrangements, these unique feat- 
ures give the ‘88’ immediately obvious advantages. 


Goldring-Lenco unique vertical drive system. — Continuously variable speed from above 


80 r.p.m. to below 30 r.p.m. and from 15 to 18 r.p.m. with four adjustable click-stops for 78, 
45, 334 and 16 r.p.m.—8 Ib. die-cast, accurately machined, non-magnetic turntable — Centre 
spindle of ground and lapped steel in sintered bronze main bearing. — Wow and flutter-0.2% 
maximum.— Rumble and hum — negligible. —Less than 1% speed change for 13% mains 
voltage change. — Press-button ‘on/off’ switch, linked to pilot light. Automatic disengage- 
ment of drive when switch is in ‘off’ position. Dimensions: 144” front to back; 134” side to 

side. Clearance required below mounting board 3”. 


GOLDRING MANUFACTURING CO. (G.B.) LIMITED 


STAND 20 


* 486-488 HIGH ROAD, LEYTONSTONE, 


GOLDRING-LENCO 


'88' 
Transcription Unit 
£16.5.6 (+ P.T. £2.12.11) 


LONDON, £.11 * TELEPHONE: LEYTONSTONE 8343 


INTERNATIONAL AUDIO FESTIVAL & FAIR 
HOTEL RUSSELL, RUSSELL SQUARE-APRIL 2-5 
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SOUND 
BASIC 
DESIGN! 


At last increased production facil- 
ities enable us to offer the genuine 
“BAKERS” range of Repro- 
ducers as supplied to the Govern- 
ment, The Universities, Local 
Authorities, B.B.C., BOAC, BEA 
and export markets throughout 


THE CONNOISSEUR’S CHOICE the world. Forty years’ experience 
“none genuine without this seal’’ at your service. 
Flux Bass 
BAKERS SELHURST | Preduency | Density) Reso- 
LOUDSPEAKERS, Retail Input | Range Lines/ | nance 
1964 MODELS | PRICE | Suspension | watts | c/s. ohms. | Dia. |sq.cm.| c/s. 
Se ace Se ere Oe ee ee ee ee ee 
_12in. Stalwart § gns.| Normal | 1SW 45-13,000 | 3 or 15 | liin. | 12,000 | 40—S0 
12in. Stalwart aS | 6gns.| Foam | 10W 40-14,500 15 lyin. | 12,000 | 25—35 
12in. Standard ¥ Heavy Duty | 7 gns.| Normal | 20W 40-14,500 | 15 |. Lyin. - |. 14,000° 40—50 
12in. Stereo | 7gns.| Foam : 12W | 35-16,000 | 15 | -- 13in, 14,000 | 32—38 
12in. De Luxe 9gns.| Foam 15W | 25-16,000 15 | ltin.~| 14,000. 32—38 
12in. Bass aluminium former | 12 gns.| Normal | 25W — 25-15,000 — 15 1din. | 16,500  36—45 
12in. Ultra De Luxe | 15 gns.. Foam | 20W | 20-18,000 15 | ltins |16,500 | 26—35 
12in. Ultra 12. Alum. Drive | 16 gns._ Foam | 20W | 20-20,000 15 | Lin. || 16,500 | 20—26 
15in. Auditorium | Heat-proofed| 18 gns.| Normal | 35W | 20-12,000 | 15 | 2in "| 47,000 | 36—42 
———_——_— Paxolin a a 
isin: AuditoridmE/S) former | 19 gns,| Foam | 20W 20-13,000 15 | 2in. .. ae “17, 600 ‘| “2026 
pa em a a pS 
Send for address of nearest stockist. BAKERS WHOLESALE DIVISION, 
THOrnton Heath 1665 


BENSHAM MANOR ROAD PASSAGE, THORNTON HEATH, ‘SURREY. 


THE SOUND OF QUALITY 


LUSTRAPHONE 


the foremost name in microphones 


Modern sound techniques need to be matched by microphones 
of quality —Lustraphone microphones. There is a wide range 
of ribbon and dynamic models to meet every requirement. 
Models range from general purpose microphones for tape 
recorders to studio stereo assemblies. Entirely British made, 
all Lustraphone products are manufactured to the most 
advanced designs and the most exacting standards. 


LIEN Send for fully illustrated literature 

“nine? ~LUSTRAPHONE LIMITED 

Russ (Dept. W.W.5.) St. George’s Works, Regent’s Park Road, London, N.W.1., England. 

Telephone: PRimrose 8844/5/6 : Grams: Lustraphon, Norwest, London Cables: Lustraphon, London 


; 
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JAC 


the big name in PR 


Precision built radio | 
portant contributio 
communications ae 
and buy Jackson Precis 


DUAL RATIO 
BALL DRIVE 


Inspired by the need for 
drive for tuning U.H.F. T} 
Ltd. have developed a d 
known Ball Drive. (For a 
other jobs). 
One Coaxial shaft provid 
6-1 fast drive. 

Only 1}” long = 14” diam 
(or 6 mm. to special orde 
optional. 
Dual Ratio Ball Drive No. 
DRF) 


—_— 
oo a te 


Ci6é MINIATURE 
AIR DIELECTIC 


TRIMMER 
Siliconed Ceramic  Insula- 
tion. Soldered and_ silver 


plated Brass Vane Packs. 
Beryllium Copper Rotor 
Spring. 
Capacities available:— P 

5 pF min. 5 pF swing 


25 
(Height .4”) : 
3 pF min. 8.5 pF swing 
(Height .5”) : 
3 pF min. 11.5 pF swing 
(Height .58”). . 
Temperature Coefficient:— 50 
Area 3” square. Air Gap .0075”. 


JACKSON BROS 


DEPT. W.W. KIN 
CROYDO 


Phone: Croydon 2754-5 Gra 
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SOUND 
BASIC 
DESIGN! 


At last increased production facil- 
ities enable us to offer the genuine 
“BAKERS” range of Repro- 
ducers as supplied to the Govern- 
ment, The Universities, _ Local 
Authorities, B.B.C.. BOAC, BEA 
and export markets throughout 
THE CONNOISSEUR’S CHOICE the world. Forty years’ experience 


‘none genuine without this seal ’’ at your service. 


| | Voice a Flux Bass 
BAKERS SELHURST | Frequency Coil Voice | Density) Reso- 
LOUDSPEAKERS, Retail Input __ Range Impedance | Coil Lines/ | nance 

1964 MODELS | PRICE | Suspension | watts | c/s. | ohms. | Dia. |sq.cm. c/s. 

iin Stalwart | Sgns,| Normal | 15W | 45-13,000 3or15 | tin. | 12,000 | 40—50 
 12in. Stalwart F/S ~|-6gns.| Foam | 10W | 40-14,500 15. | Adin | 12,000 | 25—35 
'124n. Standard Heavy Duty | 7 gns.| Normal | 20W | 40-14,500 | 15 |. 14in.-|.14,000° | 40—S0 
12in. Stereo | 7 gns. | Foam | 12W_ | 35-16,000 15 | -- lzin, 14,000 | 32—38 
ig De Lase | 9gns. Foam | 15W | 25-16,000 _ 1s | 14in.-| 14,000. | 32—38 
12in. Bass aluminium former 2 gns. | Normal / 25w 35-15,000. 7) Sah ce 14in. | 16,500 | 36—45 
i2in. Ultra Dé Luxe [1Sgns.| Foam | 20W 20-18,000 15s dine | 16,500 | 26—35 
iin) Wlera 12. Almere Brive [16gns. Foam | 20W | 20-20,000 1s | Idim., | 16,500 | 20-26 
[15in. Auditorium _|Heat-proofed (18 gns. Normal | 35W. 20-12,000 15 2in. . | 17,000 | 36—42 
isin Avditoldm® (Sterner 19 gns,; Foam | 20W. 20-13,600 15 / 2in... “17,000 : “20—26 
Sendfor address of nearest stockist. —=s BAKERS WHOLESALE” DIVISION, 


THOrnton Heath 1665 


BENSHAM MANOR ROAD PASSAGE, THORNTON HEATH, SURREY. 


THE SOUND OF QUALITY 


LUSTRAPHONE 


the foremost name in microphones 


Modern sound techniques need to be matched by microphones 
of quality —Lustraphone microphones. There is a wide range 
of ribbon and dynamic models to meet every requirement: 
Models range from general purpose microphones for tape 
recorders to studio stereo assemblies. Entirely British made, 
all Lustraphone products are manufactured to the most 
advanced designs and the most one standards. 


PR oe Send for fully illustrated literature 


LUSTRAPHONE LIMITED. 
(Dept. W.W.5.) St. George’s Works, Regent’s Park Road, London, N.W.1., England. 
Telephone: PRImrose 8844/5/6 , Grams: Lustraphon, Norwest, London Cables: Lustraphon, London 
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Aare ey 
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JACKSON 


the big name in PRECISION components 


Precision built radio components are an im- 
portant contribution to the radio and 
communications industry. Be sure of the best 
and buy Jackson Precision Built Components. 


DUAL RATIO 
BALL DRIVE 


Inspired by the need for a small, simple slow motion 
drive for tuning U.H.F. TV, Jackson Brothers (London) 
Ltd. have developed a dual ratio version of their well 
known Ball Drive. (For this—and a thousand and one 
other jobs). 

One Coaxial shaft provides vernier action 36-1 slow. 
6-1 fast drive. 

Only 1}” long = 14” diameter (excluding shaft) 3” shaft 
(or 6 mm. to special order). Flange fixing for pointer 
optional. 

a emgee Ball Drive No. 4511 DR (with Flange 4511 


Cl6é MINIATURE 
AIR DIELECTIC 
TRIMMER 


Siliconed Ceramic Insula- 
tion. Soldered and _ silver 
plated Brass Vane Packs. 
Beryllium Copper Rotor 
Spring. 

Capacities available:-— 
2.5 pF min. 5 pF swing 
(Height .4”) é 
3 pF min. 8.5 pF swing 
(Height .5”) - 
3 pF min. 11.5 pF swing 
(Height .58”). 
Temperature Coefficient: 50 p.p.m. per deg. C. End 

Area }#” square. Air Gap .0075”. 


x 


JACKSON BROS. (LONDON) LTD. 


| 
DEPT. W.W. KINGSWAY-WADDON, | 
CROYDON, SURREY 


Phone: Croydon 2754-5 Grams: Walfico, Souphone London 
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INFORMATION SERVICE FOR 
PROFESSIONAL READERS 


To obtain further details of any of the coded items men- 
tioned in the Editorial or Advertisement pages of this 
issue, please complete one or more of the attached 
cards entering the reference number(s). Your en- 
quiries will be passed on to the manufacturers con- 
cerned and you can expect to hear from them direct 
in due course. Cards posted from abroad require a 
stamp. 


PLEASE USE CAPITAL LETTERS 


Pour obtenir tout autre renseignement sur tout 
article mentionné dans |’Editorial ou dans les pages 
publicitaires de ce numéro, nous vous prions de 
remplir une ou plusieurs des cartes ci-jointes en 
inscrivant le numéro ou les numéros de référence. 
Vos demandes de renseignement seront transmises 
aux fabricants intéréssés qui, en temps voulu, vous 
feront parvenir une réponse. ll est nécessaire 
d’affranchir les cartes postées de |’étranger. 


PRIERE D’UTILISER DES CARACTERES D’IMPRIMERIE 


Weitere Einzelheiten tiber irgendwelche Artikel, die 
auf redaktionellen oder Anzeigenseiten erscheinen, 
erhalten Sie, indem Sie eine oder mehrere der 
beigefiigten Karten ausfillen und die Kennnummer(n) 
angeben. lhre Anfrage wird an den Hersteller weiter- 
geleitet, und Sie werden dann direkt von ihm héren. 
Karten, die im Ausland aufgegeben werden, miissen 
frankiert werden. 


BITTE IN BLOCKSCHRIFT AUSFULLEN 


Per ulteriori particolari in merito agli articoli 
menzionati nel testo o nelle pagine pubblicitarie di 
questo numero, Vi preghiamo di completare una o 
pid delle schede allegate citando il numero o i numeri 
di riferimento. La Vostra richiesta sara inoltrata ai 
{abbricanti interessati che Vi risponderanno diretta- 
mente. Le schede dall’estero devono essere regolar- 
mente affrancate. ' 


Si PREGA DiI COMPILARE LE SCHEDE A 
STAMPATELLO 


Con objeto de obtener mas detalles de cualquiera 
de !os articulos mencionados en las paginas editoriales 
o de anuncios de este numero, sirvase rellenar una o 
mas de las unidas tarjetas citando el numero o numeros 
de referencia. Sus consultas seran transmitidas a los 
fabricantes interesados de quienes tendran noticias 
directamente a su debido tiempo. Las tarjetas 
enviadas desde el extranjero requieren franqueo. 


SIRVASE ESCRIBIR CON LETRAS MAYUSCULAS 
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PROFESSIONAL READERS 
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YOU CAN 
COUNT ON 


The Advance range of Timer Counters solves numerous problems. 
Any quality or condition which can be expressed in the timer 
counter language of random or regular pulses can be measured 
with accuracy, reliability and maximum operating economy. The 
ancillary equipment is designed to give even greater flexibility in 
the application of this range. “ 


TCT1A a fully transistorised 
six-digit 1 Mc/s Timer Counter 
with sensitivity of better than 
100mV r.m.s. V.L.F. position 
gives frequency measurements 
down to Oc/s. The oven 
controlled crystal oscillator is 
accurate to 1 part in 106 at 25°C, 


Nett price in U.K. £390 


SC1 a low cost, 5 Dekatron 
Counter for counting regular or 
random pulses up to a maximum 
rate of 20,000 per second and 
time up to 999 seconds in 
hundredths of a second. 


Nett price in U.K. £80 


TC1S (CT463) Service approved 
version of the TC1A, which can 
be battery operated. Regular or 
random pulses may be counted 

up to a rate of one million per 
second. Maximum use has been 
made of transistors and printed 
circuit boards in the construction 
of this instrument. 


Nett price in U.K. £475 


OFS71 a low cost high stability 
frequency standard for timer 
counters, It is locked onto 
200Kc/s B.B.C. Light Programme 
and gives outputs of 100 Kc/s 
and 1Mc/s. Long term accuracy 
is 5 parts in 109. Simple 
conversion to battery operation 
for field use, 


Nett price in U.K. £60 


TC2 this new, low cost, general 
purpose Timer Counter with 
four-digit display can carry out 
all the functions of its six-digit 
counterparts; five gate times 
instantly resolve six-digit 
frequency measurement with 
automatic placing of the 

decimal point. 


Nett price in U.K. £195 


PR1 electro-mechanical printer 
' designed to operate in 

: conjunction with electronic 
counter or similar instrument. 

+ Seven in-line display is produced 
on 2” paper by ordinary 

* typewriter ribbon—8000 
impressions per roll. 


Nett price in U.K. £250 


TC10 the seven, in-line, edge-lit 
indicators of this 10Mc/s Timer 
Counter display measurements 

of regular or random electrical 
pulses up to a maximum rate of 
10 million per second. Outputs 
are provided to feed Advance 
seven-digit electro-mechanical 
printer PR1. 


Nett price in U.K. £650 


TCD40 this compact frequency 
~ divider with operating range 
from 1Mc/s to 40Mc/s can be 
used to extend the frequency 
range of any 1Mc/s or 10Mc/s 
timer counter to 40Mc/s by 
providing an additional divider 
stage. 


Nett price in U.K. £95 


ADVANCE COMPONENTS LIMITED 


INSTRUMENT DIVISION 


@ SAiy11 


ROEBUCK ROAD, HAINAULT, ILFORD, ESSEX. TELEPHONE: HAINAULT 4444 
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Se ee 
= 


nr 


for in-circuit 
transistor 
lesting 


BATT. 


KAGE (2% 10) 
.eA Bt 10-100 


REV. DIQSE 


patt.2 


ser te 


NEN 


COARSE 


piobe 
Fwo.(2v) 
DIODE 

REV. 


Full technical details and specifications are 
available on request. @ Tests n.p.n. or p.i.p. 
types @ Measurement of diode characteristics 
@ Beta range 10-500 @ Leakage current 
measurements. NETT PRICE IN U.K. £49, 


THE NEW TRANSISTOR TESTER TT1S (CT472) 
This portable battery-operated instrument is an invaluable 
laboratory and servicing tool for engineers working on 
fransistor circuits. A bridge circuit and special clip-on 
probes allow in-circuit testing, avoiding possibility 

of damage to components and printed circuit 
boards. Facilities allow for balancing out the 
standing currents shunting the collector of the 
Transistor under test. The TT1S will measure 
N circuit the Beta of transistors (n.p.n. or 
.n.p.) in the range 10-500, and out of 

ircuit other characteristics of transistors 

ind diodes. The drum type meter’ 

nables measurements to be made 

juickly and accurately. e 


ADVANGE. COMPONENTS LIMITED. 


INSTRUMENT DIVISION 
ROEBUCK ROAD, HAINAULT, ILFORD, ESSEX. TELEPHONE: HAINAULT 4444 
5, 7WW—068 FOR FURTHER DETAILS. 
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EDDYSTONE COMMUNICATION RECEIVERS 


oa 
NUMBER ONE IN ELECTRICAL CONNECTORS... ct 


a 


XLR AUDIO PLUGS 


The industry. standard for low-level 
sound circuity requirements. Attrac- 
tively styled with satin nickel finish. 


CANNON’ 


CANNON ELECTRIC 
(GREAT BRITAIN) LTD. 
168 Old Street 

London £.C.1, England 


~ 7WW—069 FOR FURTHER DETAILS. 


Co Electrical o unt 
Counters Co! 
Caunters Co 


Counters Coun 
Mechanical C 0u nters 
Counters 
Counters 
Counters 
Counters 


Counters 
Counters 
Pre-determined winters 


Counters Counters 
Eurepe’s most comprehensive range 


When you think of a number — 
think of HENGSTLER! 


J. HENGSTLER CoO. Great Britain LTD. 

HIGHBRIDGE STREET WALTHAM ABBEY — ESSEX 

Telephone; Waltham Cross 26166 Broadway[JH401 
7 # W—070 FOR FURTHER DETAILS. 


"Model No. 


APRIL, 1964 ¢. 


For the professional or Amateur user who likes the Best. 


Communication receiver at a moderate price. MANUFACTURING 
STANDARDS. OF THE HIGHEST ORDER, 8 B8A valves Superhetero- 
dyne circuit. FREQUENCY RANGES 
Range |... 12.4—30 Mc/s. Range 4... 1.12—2.58 Me/s. 
Range: 2... 5.2—12.9 Mc/s. Range 5... 480—1150 ke/s. 
Range 3... 2.5—6.! Mc/s. 

Ranges 4 and 5: include the International Distress Frequencies. 
Sensitivity better than 10 microvolts. Selectivity 30 db down at 
10 ke/s. off resonance, AC/DC. Internal speaker. 

HIRE PURCHASE TERMS 


Cash Price Desposit HZ, Mthly. 24 Mthly 
Payments Payments 
870A .. £34. 8 9 £5 0 0 #212 6 _ 
840C .. £62 0 6 £12 0 6 £4 8 3 € 6 6 
940 ..... £125 0 0 £25 0 O £8166 £414 6 
ECIO | ooo... £48 0 0. Transistorised Receiver. 


CONFIDENTIAL TERMS. YOU DEAL SOLELY WITH H.P. RADIO. 
Carriage paid per passenger train. SATISFACTION GUARANTEED 


The Eddystone 
Specialists 


SERVICES LTD. 


49/51 COUNTY RD. 
LIVERPOOL, 4 


~ ESTAB. 1935 


Telephone: AINTREE 1445 
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Vari- .S tat 
THERMOSTATIC. 
SOLDERING IRON 


FOR CONTROLLED TEMPERATURE. 


Miniature Model 50 watt — 
Weight cha 2 rea ot SARE oe 


Heating time ..  .. 20 se ss 
*“Push-in” Bit Sizes 3/32’, 1/16", ae ,. 


Voltage ave “) 250 to 12 volts : ooh 5 
Price®," ips ms ie ss 2 


Instrument Model 70 watt 


’ Weight be o. 42 oz. 
ce. cae 
it Size : ” dia. 
Voltage .. 250 to 24 volts 79 | 6 
Price .. Fi .. Mk. I (Micro-switch) 
Mk. IE (Magnetic 72 | es 
Contact Breaker) . 


Both Models give excellent bit and element 
life since the thermostat completely eliminates 
overheating and controls the reserve heating 
capacity, which makes possible continuous 
soldering without chilling of the bit. - 

The consistent temperature makes these irons 
ideal for printed circuit work. 


CARDROSS ENGINEERING CO., LTD. 


Woodyard Road, Dumbarton 
Phone: Dumbarton 2655 


(®Z!S JIW@H) NOU! JYOLYININ 
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Professional and High Fidelity Equipment 


‘Stereo and Mono 
_ Microphones 


Integrated 15 + 15 Watt Stereo Amplifier 


SM5 


Loudspeakers of the ‘Minette’ F.M. Tuner 
Highest Quality. 
Used by leading studios 
for recorded music 
evaluation. 


AR3 ‘ 
~ Amplifiers:- 
for 
Music 
Electronic Organs 
Laboratory test and — 
Calibration. 


Stereo Record Player 


"Mk. IV 40 Watt 


"Dirigent’: Stereo reception and 
amplification with control facilities 

for TV; Radio; Tape; Disc; Loudspeakers 
etc. 


Laboratory 60 Watt 


Ask to SEE — better to HEAR — 
The AVEL range first! 


Whether your needs are for Quality clothed in Fine 
Furniture in the home, or for Powerful and Rugged 
Professional Equipment for the studio or laboratory. 


BUUCRUMNSCLIT AVELEY ELECTRIC LTD. SOUTH OCKENDON, ESSEX 


TELEX: 24120 AVEL OCKENDON TELEPHONE: SOUTH OCKENDON 3444 
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INTRODUCING... 


THE ESIMIX MAJOR 


Four channel electronic microphone and signal mixer 


NOTE THESE FEATURES... 
Independent Mixing and fad- 
ing on each channel. 

Master fader and output con- 
tro! fitted. 

Cathodefollower output stage. 


HZ. Monitoring socket. 
“Dual inputs and output for 
standard jack or Continental 
three-pin plugs. 

: Gain channels | & 2 a~pprox- 

imately 35 dB. 

Gain channels 3 & 4 approx- 
imately 6 dB. ~ 


® Sensitivi ch Is | & 2. 
THE ESIMIX MAJOR — (micHiZ) 2 mv. in for 200 mv. 
_Self-powered. For 230-250. Sensitivity channels 3 & 4. 
AC Mains (Radio, Gram, etc.) 100 mv. in 

: for 200 mv. out. — 


Price: Standard Model 19 gns. 4 Mic. version 20gns. 


Manufacturers: Distributed for. 
Electronic & Scientific Instru-| ~ ©," (Worshing) Dd» 
ments (Worthing) Ltd. John L. Lovegrove 
98 Dominion Road, Worthing.| ‘‘Leazings’’, Witney Lane,” 
Sussex. Leafield, Oxfordshire 
Phone: Worthing 9895 Asthall Leigh 238 


PLEASE WRITE OR PHONE FOR ILLUSTRATED 
LEAFLET. 
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TRANSVERTERS 


(TRANSISTORISED D.c. CONVERTERS) - 


2 KW. Peak Starting. 650 W. Continuous. 
50-60-400 c/s. or D.C. from 12-24-50 v. Battery. 
Up to 93% Efficiency. Polarity Reversal Pro- 
tection. Square or Sinewave. Up to 300% 
Instant Overload Capacity. Manually Controlled 
Frequency. Reed Type. Indicator. . Remote 
Control Facilities. : 


Applications: Static ‘‘ No-Break ’’ Standby 
Power Supplies; For Vital System(s) Protec- 
tion, e.g. V.H.F. Transmitters: Industrial 
Processes; Control-Alarm-VWarning Systems: 
Mobile Use of Counters; Sig./Gen. Recorders— 
U/V Sound; Oscilloscopes and Lab. Gear in. 
Marine and Aircraft (KI14). 


Range of models. available 
with prices from £11-£90. 


LEEVERS-RICH #£-« 

the studio tape recorder with 
consistent operation and easy 
maintenance to save your TIME; 
compact design and. mobility 
to save your fioor SPACE; 
competitive price and negligible 
upkeep to lower your COSTS. 
These down-to-earth practical 
features AND the impeccable 
LEEVERS-RICH sound quality. 


STANDARD studio recorder console 
(above) with FULL remote control. Single 
_ track from £640.0.0. Just one example 
- from a complete range of portable, con- 
‘sole and rack-mounted recorders for 
single or multi-track use, including the 
NEW fully automatic version with photo- 
electric programming system. ; 
‘DELIVERY—sooner than you expect for 
this class of equipment! Inquire NOW:— 


LEEVERS-RICH 


# 


Please write to department C.!0 
for transverter leaflet. 


LIMITED 


the D.C. conversion specialists since 1935 


BROWELLS LANE . FELTHAM . MIDDLESEX 
Telephone: FELTHAM 4837 


Valradio and Stereosonoscope are the registered trade 
marks of Valradio Ltd. _ 


€ 


319b Trinity Road London SW18 VANdyke 9054 
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YOUR CHANCE TO 
INCREASE YOUR 
KNOWLEDGE OF 
ELECTRONICS 


The C.R.E.I. system of home study has proved 
to be not only the most convenient, but also.a 
strikingly successful form of technical education. 
Hard work is involved, but at your own pace, and 
under your own self-imposed discipline. Tuition 
is genuinely personal with a watchful and friendly 
relationship between tutor and student.. Courses 
are constantly revised in the light of up-to-date 
developments and obsolescent text books are not 
required. Step-by-step lessons are prepared by 
fully qualified specialists—C.R.E.|. select the lead- 
ing expert in each field. 


‘These advantages have gained for C.R.E.I. a 
world-wide reputation as the leading architects 
_of career advancement in electronics. 


is here! 


Qualify for promotion and advancement 
by means of a Home Study Course 
in Electronics by C.R.E.1. (London) 


(MEMBER OF THE CITY & GUILDS OF LONDON INSTITUTE.) 


A special programme has been prepared for the 
City and Guilds of London Institute Telecom- 
munication Technicians’ Course No. 49 and 
Supplementary Studies 300. 


If you have at least two years’ practical experience 
in electronics, or have reached a comparable level 
in technical education, fill in the coupon below. 
It will bring you, free, brochures fully describing 
the courses you require. We would welcome a 
letter from you to enable us to answer your 
queries. : 


Combinations of C.R.E.I. correspondence courses 
can be made available with residential periods in 
Universities during Vacations. Details of these 
opportunities can be obtained on request. 


C.R.E.1. (LONDON), (DEPT. WW4l), GRANVILLE HOUSE, 132-135 SLOANE STREET, LONDON, S.W.1. 
MEMBER OF THE CITY AND GUILDS OF LONDON INSTITUTE 


Please send me (for my information and entirely 
without obligation) full details of the City & 
Guilds Programme. (C. & G. SUBJECT 49) 


Eset ist yr. E] 2nd yr. [| 3rd yr. [| 4th yr. 


[| Supplementary Studies (Subject 300) 


FILL IN IPI E reer ie een chet fone io sb neces ccasae ee tatoos oe guonst eden 
AND MAIL PDIDRESS ol lrep eyeeren ties ovonctassuaeeuivetsoeqedsoe ets 


COUPON 


 C.R.E.I. 


(London), (Dept. WW4l!), Granville 
House, 132-135 Sloane Street, London, S.W.1. 


Please send me (for my information and entirely 
without obligation) full details of the Educational 
Programmes offered by your Institute. 


C.R.E.I. (London), (Dept. WW4l), ° Granville 
House, 132-135 Sloane Street, London, S.W.1. 
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BOD 


BY G. A. BRIGGS 
WHARFEDALE 


Each one constitutes a useful reference 
book on the subject involved written m 
Mr. Briggs’s inimitable style. 


AUDIO AND ACOUSTICS 


The latest Wharfedale book pub- 
lished November 1963. 168 pages, 
140 illustrations with James Moir, 
M.1.E.E., the Acoustical Consultant, 
as Sub-Editor. PRICE 10/6 (11/6 


post free) 


CABINET HANDBOOK 


First edition (April 1962), 112 pages, 
90 illustrations. PRICE 7/6 
(8/6 post free) 


AUDIO BIOGRAPHIES 


344 pages, 64 contributions from 
pioneers and ieaders in audio. 
PRICE 19/6 (20/9 post free) 


A-Z IN AUDIO 


224 pages, 160 illustrations. 
PRICE 15/6 (16/6 post free) 


STEREO HANDBOOK 


146 pages, 88 illustrations. PRICE 
10/6 (11/6 post free) 


LOUDSPEAKERS 


Fifth Edition, Third impression. 
336 pages, 230 illustrations. NEW 
PRICE 25/- (26/3 post free) 


MORE ABOUT LOUDSPEAKERS 


First edition (15th March, 1963), 
136 pages, 112 illustrations. 
PRICE 8/6 (9/6 post free) 


PIANOS, PIANISTS, & SONICS 


190. pages, 102 illustrations. 


PRICE 10/6 (11/6 post free) 


SOLD BY 
RADIO DEALERS & 
BOOKSHOPS OR IN 

CASE OF DIFFICULTY 
DIRECT FROM THE 
PUBLISHERS 


WHARFEDALE WIRELESS WORKS LTD. 
IDLE, BRADFORD, YORKSHIRE 


Telephone: Idle 1235. ’Grams: ‘Wharfdel’ Bradford 
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INTERNATIONAL 


~ 


EXHIBITION 
OLYMPIA LONDON 25-30 MAY 


The fifth International |E A Exhibition opens on Monday 
25th May, occupying all halls of Olympia. Nearly 700 
British and foreign manufacturers of electronic equipment, 
scientific instruments and industrial controls are showing 
their newest products and developments in the 1964 
IEA — the largest exhibition of its kind in the world. 


Times : 10 a.m.—6 p.m. daily 
Admission : 5/-, Season Ticket 10/- 
or by ticket obtainable only from exhibitors 


(© woustria exwisirions LTD 9 ARGYLL ST LONDON WI 


| 
| 
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INSTON 
INSTRUMENTS 


ea DECADE RESISTOR BOXES 
ii Range: 100 ohms to 111,000 ohms. 


6 Zero Resistance: 0.006 ohms. 
: Accuracy: -+1%. Maximum. cur- 
rent: 10’s decade !00mA. 100’s 


decade 35mA. 1,000’s decade I0mA. 
Terminals: Screw Type. Dimensions 
(overall): Height 3in. (7.5 cms.). 
Width 8in. (20 cms.). Depth 
3zin. (9.5 cms.). Weight 5 Ib. 


(2.3 Kgs.). $13.13.0 


SEMI-DECADE OSCILLATOR 


Frequency range: 10 C.S. to 100 
Ke/s. Calibration accuracy 1% 
Output: sine wave variable from 
0-10 v. peak. Total content. of 
harmonics and hum is. less than 
%. Square wave of fixed ampli- 
tude of 10 v. +594 maximum drop 
at 10 cps. is 2%. This rise and 
fall time at 100 Ke/s. is | Micro. © 


sec. £39.10.0. 


DECADE CAPACITOR BOXES 


Range: .001 mfd. to I.ll mfd. 
Zero Capacitance: 50 pf. Accuracy: 
+5%.- Maximum Voltage 750 v. 
D.C. Terminals: Screw Type. 
Dimensions: (overall): Height 3ins. 
(7.5 cms.). Width 8in. (20 cms.). 
Depth 33in. (9.5 cms.). Weight 
5ib. (2.3 Kgs.). £11.11.0 

Write for full particulars to Dept. W.W.: 
GOVETT AVE., SHEPPERTON, MIDDX. 


Telephone: Walton-on-Thames 26321/8 
Telegrams: WINSTON SHEPPERTON 


ELECTRONICS LIMITED 
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TECHNICALLY TRAINED by 


IN RADIO, TELEVISION AND 
ELECTRONIC ENGINEERING 


the |CS trained man. | CS Courses open a new world to the 
keen student, 
RADIO AND TELEVISION ENGINEERING 
RADIO AND TV SERVICING 
ELECTRONICS, COMPUTERS & 
DATA PROCESSING, etc. 


1 C S Courses give very real help to the man setting up his own 
business or engaged on the technical side of the radio industry, 
Examination Courses for;—British Institution of, Radio Engineers, 
City & Guilds TELECOMMUNICATION TECHNICIANS, C. & G. 
Radio & TV Servicing (R.T.E.B.), and P.M.G. Certificates in Radio, 
Telegraphy, C. & G. Radio Amateurs. 

NEW PRACTICAL-RADIO COURSES 

Build your own 5-valve superhet radio receiver, Signal Generator, 
High quality Multitester and Transistor Portable. 

FILL IN AND POST THIS COUPON TODAY 

It brings the FREE 1CS Prospectus containing full particulars 
of | CS Courses in Radio, Television and Electronics. 

MEMBER OF THE ASSOCIATION 

OF BRITISH CORRESPONDENCE COLLEGES. 


International Correspondence Schools 
INTERNATIONAL | (Pepe. 222), Intertext House, Parkgate | 
| Road, London, S.W.11. j 
CORRESPONDENCE PSAMED io heeic, asin so clsdtiente. | 
NGNRWE ADDRESS tae | 
| Block Capitals Plecse | 


x:A WHOLE WORLD | 

Of KNOWLEDGE fort cccccssnseenneeeen 4.64 

fe KEEN “STUDENT. 08 
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THE WHARFEDALE 
BOOKSHELF 2 


right for Quality 
right for Price 


Since Wharfedale introduced the Bookshelf 2 
last year the praise for the compact speaker 
_has been continual. Here is an extract from 
an enthusiast in Wallington, Surrey. 


I wish to forward my great satisfaction of this model, 
the quality of reproduction of sound and the work- 
manship in the finish of the cabinet in relation to the 
low price (against other units) has surprised other 
persons as well as myself. 

I am pleased to write to you to let you know of my 
satisfaction and have already recommended the Book- 
shelf model to other persons of moderate means. 


Yours faithfully, 
E. G. Nickerson. 


SIZE: 19in. x llin. x 6#in. deep IMPEDANGE: 8-16 ohms 
UNITS: specially designed _ WEIGRT: 18 lbs. 

10in. and 5in. Speakers are fitted with Wharfedale Silver Magnets 
12,500 lines flux density. 


£16.10.0 fully finished with a choice of polished walnut or 
mahogany veneers, or oiled teak. Oak finish available to special 
order. £15.15.0 unpolished. 


The clean low-frequency performance is clearly illustrated by the 
waveform oscillograms taken with an input power of 3 watts. 


50 c/s $0 c/s 


When used with a 


set or tape 
recorder with small 


output at 


LOAD MATCHING 


2/3 ohms a WMT. 1 iransformer is worth fitting for optimum 
results, 


WHARFEDALE 
WIRELESS WORKS LTD 
IDLE, BRADFORD, YORKS 


Telephone: Idle 1235/6 
Telegrams: ‘Wharfdel’, Bradford 
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the new SG66 


Aprit, 1964 


The new SG66 low frequency signal generator 
provides both sine and square wave output down to 
5c/s. Of entirely new design this latest addition to the 
established range of Advance low frequency 

signal generators covers in five switch-selectable 
stages the frequency range 5c/s to 125kc/s. Noise 
content at all signal levels is less than 0.25% 

and distortion less than 1% at 1W. 

With sine wave output alternative impedances of 6000 
floating and 529 unbalanced are available with 
continuously variable output levels from 0 to 30 r.m.s. 
and from 0 to 1W, respectively. 

The square wave output is adjustable from 0 to 30V 
peak to peak, maximum rise and fall time being 
0.75us over the whole frequency range. 

Nett price in U.K. £65 


% 


APRIL, 1964 


Nett price in U.K. £40 


; ADVANCE COMPONENTS LIMITED, INSTRUMENT DIVISION 
-Roebuck Road, Hainault, Ilford, Essex. Tel: Hainault 4444 pli 
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These five instruments are built to take hard use and 
some provide both sine and square wave outputs with 
minimum hum and noise content at all signal levels. 


H1 a signal generator covering the frequency range 
15c/s to 50kc/s. The instrument is accurate to +1 yA 
or +1¢/s, whichever is the greater, and the extremely 
Stable frequency output can be either sinusoidal 

or square wave. Frequency stability combined with 
robust construction make the H1 a very suitable 
instrument for laboratory and field use. 


_J1 a robust sine-wave signal generator _ 


_ Joint Service Catalogue No. 6625-99-943-4059. 


_ $G81A a wide range signal generator—15c/s to 
‘with frequency accuracy of +1% +1c/s on the lower 


- may be varied between 20mV and 25V r.m.s. into 600q. 
Output impedance is 6002 centre tapped, balanced 
-_ or unbalanced with respect to earth or 3002 unbalanced. 


Nett price in U.K. £99 


providing frequencies between 15c/s and 50kc/s at a 
maximum level of 1W. The output voltage is 

variable up to a maximum of 25V r.m.s. with a source © 
impedance of approximately 6009. A 20dB 6000 
Attenuator is incorporated which also provides a more 
accurate source impedance if required. 

An output of at least 0.5W is available at the 50 
terminals which can drive the Advance Vibrator V1. 


Nett price in U.K. £42 


Service Approved—J1A (Type CT433) 


J2 this instrument is identical to the J1 with the addition 
of a first grade 2in. square meter, calibrated from 

0 to 40V a.c. The meter conforms to B.S./1954 and is 
provided with a knife edge pointer. 


Nett price in U.K. £47 


200kc/s—providing a maximum output of 1W into 6002 


ranges and +2% on the top range. Output voltage 


& A124 
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“Design & Development Service 


P. G. Day (Electronics) Ltd. offer a 
complete professional service for the 
design and development of large or 
small projects in the fields of 


NEW from OLSON 


Electronics & Ultrasonics 


Our own extensive resources are. 
backed and supplemented by those 
of the Kerry Goup of Manufacturing 
Companies. _ | 


MODERN CASES FOR MODERN REQUIREMENTS 


The firm of Olson Electronic Ltd. have found need for small instrument cases 
in the industry and are introducing a series of small cases designed to satisfy 
the demands of miniature assemblies, these are strongly made of 20 s.w.g. mild 
steel and finished-in silver-grey hammertone stove enamel with. front panel in 
light grey (shade 631) high gloss enamel. 

Rubber fect are fitted to all cases. Vent panels can be fitted at a small extra 
charge. i 


eeEPaNn cee erin er On Ls ee ee Tee 


FRONT 
WIDTH HEIGHT DEPIH PANEL 


258 ein. ain. 44 18 swe 
25 sin. din. din. swg « % 
6A. Siin: Bin. éiin. 1Gicwee *Please consult us without obligation - 
26B 82in. 5fin. 8tin. 18 swg = y 5 ' 
Q7A 12iin. Thin. bhin. 16 swe DESIGN e DEVELOPMENT e © PRODUCTION 
27B 12}in. Thin. 8in. 16 swg : : x 
28A 14in. 104in. G}in. 16 swe (a pe 
23B 14in. 10}in. Stin. 16 swe 
NEW SIZES OF INSTRUMENT CASES (STANDARD SIZES) 
TYPE WIDTH HEIGHT DEPTH TECHNICAL SALES DIVISION: 


294 in. Pies 6in. 18 swg Warton Road, Stratford, London; E.15 
29B 10in. 4in, 8in. 18 swg 5s 1 
30A 12in. Sin. Gin. 18 swg LABORATORY & WORKS: 

30B 12in: 5in. 8in. 18 swg m A Roa . : 
31A lin. 6in. 6in. 18 ews (ELECTRONICS) = Wilbury Way, Hitchin, Herts ~~ 


l4in. 18 swg 


| Alin, | 6}in. 6in. 18 swe ; 
40B 2im. 82in. 6in. 18 swe F 
400 Sin. 8iin, gin, 18 swg A {Kerry Gia COMPANY 


Quotations gladly given for customers’ own specifications and special requirements 


OLSON ELECTRONIC LIMITED, 54 Myddelton Street, 
LONDON, E.C.I Telephone: TERminus 808! r 
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PARKER'S SHEET METAL FOLDING MACHINES | | TELEPHONES 8.P.0. TYPE No. 332, MkII 
NEW BENCH MODEL Capacity 36in. wide x i aS . 
7 18-gauge mild steel. £2.12.6 = (black without dial) 


ee Manufactured to Bri- 
tish Post Office Speci- 


Forms channels and 
angles down to 45 deg., 
which can be flattened 
to give safe edge. 
Depth of fold according 
to height of bench. 
Will form flanges. 

é Weight approx. 2 cwt. 
Price £23, carr. free. Also the well-«nown vice models of: 


with Junction Box 
and ready for im- 
mediate use. 


All new individually 


One year’s guarantee: money refunded without question if not satis- 


foe Sina ttee decsies I _» Enquiries for large quantites invited. 


A. B. PARKER, Wheatcroft Works FINSBURY TRADING (London) LTD 


WELLINGTON STREET, BATLEY, YORKS. Tel.: 426 12 Stoke Newington High Street, London, N.16. Tel.: CLissold 7342. 
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The only all-in TV. tester 


st et Oe Oe ee OS OS on oe Ge ees a a a ES 


THE AIRMEC TELEVET TYPE 259 is the ONLY complete Television Tester — 
it has every facility for thoroughly checking, repairing, overhauling and aligning TV 
sets. It covers Bands 1 and 111, crystal calibration. Can be used with AC/DC type 
sets. Completely portable. /ncorporates: Wobbulator - AM or CW Signal Generator - 
Pattern Generator - Audio Oscillator- AC and DC (including EHT) voltage measur- 
ing facilities - Line transformer test. 


WRITE NOW for full details! Immediate delivery 
Airmec also make the RADIVET TYPE 211, for AM and FM Receivers, 


Airmec Ltd wc wvcomee BUCKS Tel: High Wycombe 2501/10 Roe 
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- fication, complete — 


cartoned in original - 


36in. x 18-gauge capacity ... £11 10 0 Fi s z 
24in. x 18-gauge capacity ... £615 0 Carriage manufacturer’s tropical packing. — 
18in. x 16-gauge capacity ... £615 0 free 


An etre a i 


a 


: 
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another garrard first! 


‘Low Mass’ pick-up has the gossamer touch 


Bese 


Kinder to your precious records than you ever 
thought possible— that’s the new low-mass pick- 
up arm on the Garrard Model 3000LM. So light— 
so feather light, the pick-up exerts such negligible 
pressure on the record that wear is reduced to the 
minimum. And with the low-mass pick-up the true 
performance of the pick-up cartridge can be en- 
joyed unimpaired by resonance from the arm itself. 
Specifically designed for use with the very highest 
‘quality stereophonic pick-up cartridges having low 
tip mass and high stylus compliance. 
The Garrard 3000LM is a record changer which 
will play—automatically—up to eight 7 in, 10 in 
or 12 in records; sizes can be mixed, as size 


selection is automatic. 

Four speeds: 163, 333, 45 and 78 r.p.m. Manual 
or automatic play as required. Every refinement in 
design and finish and proven by successful experi- © 
ence in the highly competitive American market. 
Meet us at Booth No 29, Room 145 at the Audio 
Festival and Fair—2nd-5th April 1964. 


Garrard Engineering Ltd, Dept WW2, Swindon, Wiltshire 
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WE SPECIALISE IN 


EXPORTING 
CUSTOM BUILT 
QUALITY 


SOUND EQUIPMENT TO 


All you want in HI-FI 


all parts : 
TAPE RECORDERS 


of the 


AMPLIFIERS 

world MOTORS & PICK-UPS 
seats nits winae | LOUDSPEAKERS 
ceodetceai~w== | ROGESSORIES 


SEND FOR ILLUSTRATED CATALOGUE $I POST FREE 


MODERN ELECTRICS teeran LTD 


120, SHAFTESBURY AVENUE, LONDON, Ww.! 


(3 mins. from Piccadilly Circus and opposite Columbia Cinema) 
Tel: TEM 7587 & GER 9692 Cables: MODCHAREX, LONDON 
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The “DIS-BOARD’’ 


for INSTANT MAINS 


HIGHLY VERSATILE 
PORTABLE POWER 
DISTRIBUTION 
BOARDS 


* OVER 300 
COMBINATIONS 
AVAILABLE FROM STOCK 


Fulll iterature and price lists from: 


LEXOR ELECTRONICS LIMITED 


ALLESLEY OLD ROAD COVENTRY: 
7W W—092 FOR FURTHER DETAILS. 


HFS/H_... £15 15 0. 


TWW. Ost FOR FURTHER DETAILS. 


—-AMPERIOR 


1IOWT SOUND REINFORCEMENT 


THE PORTABLE PUBLIC ADDRESS SET WITH HI-FI STANDARDS. 
ULTRA LINEAR OUTPUT (MAX I2WT) FOR 3, 7 or I5Q. 
INDIVIDUAL INPUTS WITH SEPARATE GAIN CONTROLS FOR MICROPHONE 


HFS/HZ ... £17 5 0. HAVING TWO MICROPHONE INPUTS. 
FULL DETAILS OF THIS AND OTHER MODELS BY RETURN. 


E: K. ELECTRONICS, (I.A.) LTD., Brotherton, Knottingley, Yorks.. 


Bo | 
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) SPS SUBMINIATURE ALUMINIUM | 
FOIL ELECTROLYTIC CAPACITORS 


The most modern and efficient capacitors obtain- 
able today. 


For 8 years SPS International has been producing) 
in the U.S.A. a range of miniature lightweight 
capacitors designed to cope with every extreme! 
of temperature. Now the whole benefit of this 
experience has been brought to the new SPS. 
factory at Shannon, Ireland, making the same’ 
high-quality capacitors available at short notice, 
to any part of Britain. SPS capacitors guarantee’ 
complete reliability and long life thanks to the | 
techniques of total encapsulation perfected over, 
a long period in the U.S.A. © 

Available in 42 standard Ideal for transistorised communications equip- 
ratings, with intermed- ment, portable radios, hearing aids, electronic’ 
iate values at no extra instruments, audio. cross-over networks, hi-fi) 
cost. For complete tuners and amplifiers, recorders, test equipment. 
techincal informationand and other low voltage circuits. Ros | 
assistance write or.tele- Capacitance: —20% + 100% of rated capacity. | 
phone SPS International Dissipation Factor: Less than 8% at 50 WVDC 
Ltd., European manufac- D.C. Leakage: Less than’ 6uA after | min. 
turing arm of a leading - applied WVDC. > > ee || 
U.S. supplier of quality Operating Temperature: 65°C at rated) 
capacitors. ; WVDCH. he ee | 


Eps 


SPS INTERNATIONAL LTD 
SHANNON AIRPORT, IRELAND 
Tel.» Shannon-245. 7 7 Sores 


CELLULOSE WADDING 


AS RECOMMENDED BY GOODMANS FOR 
) RESONANCE DAMPING 


40-ply (4” nominal thickness) 36” wide || 
5 yd. roll 19/. Carriage 4/- a | 
Sole retail distributors. rf 


H. L. SMITH & CO. LTD. 


287/289 EDGWARE ROAD, LONDON, W.2 . 
Telephone Paddington 5891 [7595 


RANGE OF GOODMANS & WHARFEDALE 
LOUDSPEAKERS ON DEMONSTRATION 


AND GRAM. 
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TFAIVSISTORISED 
POWER SUPPLY UNIT 


Overload and short-circuit proof. Current restrict- 
ing device—automatically reset on removal of 
overload. Small and light. Large meter. Range 
0-30V. (Variable) 0-0.5A. 


f Due to the amazing low price of this unit it is Specially 

suitable for quantity use in educational establish- 
ments and for general use in research and develop- 
ment departments. 


PETE SESE EES OCOOSE SE SESOSSSOSOOCOSS ET Eee eres 


weight bench unit constructed on an aluminium chassis with 
_ black anodised front panel, the case is finished in hammer blue, 
UK. PRICE £35. 

Over forty low voltage stabilised transistor power supply units 
are in production and, in most instances, available from stock. 
Write for leaflets giving full technical details and price. 


RNELL 
INSTRUMENTS LTD 


SANDBECK WAY, WETHERBY 


= ~ TELEPHONE: WETHERBY: 2691/2/3 
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WHY PAY SE 88"= WORE 
FOR SUPER REGULATION 
YOU MAY NEVER NEED? 


FIXED or VARIABLE High Current outputs of 


12-24v. up to 24A standard (other units available 
to order). 


Ripple content negligible. Impedance and regu- 
lation equivalent to accumulator performance. 
Output impedance .4 ohm at 100 c/s. Effective 
resistance .1 ohm. Inadvertent ‘‘ short ’’ protec- 
tion. Long life. Silicon rectifiers, fully smoothed, 
sustained performance low impedance. 


STANDARD APPLICATIONS. OPERATING 
AND_ SERVICING TRANSISTORISED EQUIP- 
MENT. MOBILE V.H.F. R/TEL., D.C. MOTORS, 
RELAYS, INDUSTRIAL POWER, etc., etc. DIRECT 


FROM A.C. WITHOUT THE USE OF ACCUMU- 
LATORS. 


PRICES: £14.16.0 to £131.5.9. 


Please write to department 
C.3b for DC power supply 
leaflet. 


LIMITED 
250VRU/30/20 
Browells Lane, Feltham, Middx. Tel: Feltham 4242. 


Valradio and Stereosonoscope are the registered trade marks cf 
Valradio Ltd, 
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NEW DIGITEC! 


a full performance Digital Voltmeter 
for under £150 


0-1% or 0-2% 

1, 10, 100, 1,000V d.c. 
2:2 megohms 

5S" Nee xe 


Accuracy : 
Ranges: 

Input Impedance: 
Size: 


Please send me further details of Digitec 


NAME 

ADDRESS 

WAYWE KERR The Wayne Kerr Laboratories Limited, 
Coombe Road, New Malden, Surrey. MALden 2202. 


@& WKD54a 
7WW—096 FOR FURTHER DETAILS. 


64 ; WIRELESS WORLD 


“VACUUM 
ELECTRONIC 
LIMITED 


KEEPS YOU IN 


THE PICTURE 


WITH THE 
FINEST REBUILT CATHODE RAY TUBES 


12 MONTHS 
GUARANTEE 


12" —14" £4-15-0 


15’—17”" £5- 5-0 1 a 
OS 
21’ £7-15-0 
ALLOWED 
CASH WITH ORDER §@ ON RECEIPT 
OR PRO FORMA, ADD § OF OLD 


12/6 FOR CARRIAGE § *°°*. - 


AND INSURANCE 
DELIVERY FREE IN LONDON AREA . 


WRITE, PHONE OR CALL 


VACUUM ELECTRONIC, LTD 


REGENT 6404 (5 lines). 
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AK 


TRANSISTORISED 
CAPACITANCE 
METER 


0-55 pF 
and - 


0-550 pF 


FAST, 
ACCURATE 


+ 3% 
SIMPLE TO OPERATE 
L5 Mes TEST FREQUENCY. 
AUDIO BALANCE 


KKK 


AKUAKKe 


A 


PRICE ONLY 17 GNS. 


F. C. ROBINSON & PARTNERS LTD 


Specialists in Electronic Equiament and Instrumentation 


Works & Northern Sales 
COUNCILLOR LANE, CHEADLE 
CHESHIRE 

Telephone: GATley 6611 (3 lines) 


Southern Sales & Export 
DAVIES HOUSE, 181 ARTHUR RD. 
WIMBLEDON, LONDON S.W.179. 
Telephone: WiMbledon 6386 
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Exceptionally wide frequency response — virtually — 
level from 40 c/s to 15 Kc/s—combined with ex- _ 
cellent transient response, makes this the ideal . 
instrument for the studio and wherever a high | 
standard of fidelity is essential. Two models are 
available, each in three impedance sensitivities. | 
Model GR. 1,-having a semi-cardioid | 
‘response, gives approximately 10 db © 
suppression to ‘high frequencies at the | 
rear face. It is ideal for overcoming | 
problems of feed-back between micro- | 


oo ore phone and speakers. . 

ram Jan Model GR. 2, having a bi-directional | 
P -. “figure of eight” sensitivity pattern, dis- | 

criminates against unwanted side noise | 

30 years’ experience jn bothinthe vertical and-horizontal planes. | 
the manufacture of high- 
quality microphones 


Supplied in attractive, padded Instrument q 
case, complete with 18 ft. screened lead, | 
swivel holder.and connector. #£11.10.0. |; 


A full range of accessories is available. Please send for illustrated leaflet. 
Enquire too for details of the famous Grampian DP4 range of Moving Coil Microphones | 


GRAMPIAN REPRODUCERS LTD. 
Hanworth Trading Estate, Feltham, Middlesex. FELtham 2657 


\ 
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‘POPULAR’ 12A DRAWER UNIT 


The perfect unit for the storage of nuts, bolts, valves, 
etc. Free delivery on mainland. Money refunded if 
not satisfied. Overall size 35in. wide x Yin. high x I2in. 
deep. 12 steel drawers 5iin. x 3in, x 10Zin. 12 free 
dividers, and identification cards. Only heavy gauge 
steel used, stove enamelled dark green. 


| f4 Z 1 5 & O Cash with order. 


Many other units available, including storage bins and 
adjustable steel shelving. Write for free illustrated 
catalogue. oe 


N. C. BROWN LTD., 


(Dept. E29) Eagle Steelworks, Heywood, Lancs. Tel: 69018 pt| 
LONDON: (Dept. E29) 5/6, Staple Inn, W.C.1. Tel: HOL 5223 | 


a) 
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20 DRAWERS 
132 Compartments 


transparent 


Model AB/1 


It’s easy to find small components 


in an original @&eXeo cabinet 


e You can see at a glance what you want 
® 6 drawer sizes with movable dividers — 
e Stout steel frame will carry heavy loads 
e Hang them up, or stack them in units 
_@ Range of 25 different space-saving cabinets 
| FOR MODERN AND EFFICIENT STORAGE OF SMALL ITEMS 
: Write today for free illustrated leaflet 


’Taaco. LTD Bath House, 57/58 Holborn Viaduct 


London, E.C.1. Tel: City 3410 


7WW—101 FOR FURTHER DATAILS. 


WIRELESS WORLD 


QO-IT-YOVRSELF TRAINING TECHNIOUE 
in RADIO & ELECTRONICS 
YOU LEARN while you BUILD... 


Simple... Practical... 
Fascinating... 


iNNOUNCING—ajiter years of successful operation in’ other 
ountries—the latest system in home training in electronics, 
ntroduced by a new British training organisation. AZ LAS T— 
» simple way of learning—by practical means—the ‘‘ how and 
yhy ’’ of electronics with the minimum of theory and no mathe- 
matics! YOU LEARN WHILST BUILDING © actual 
quipment with the components and parts which we send you— 
wad you really have fun whilst learning! And aiterwards— 
ou have a first-rate piece of home equipment plus the 
nowledge of how it works and how it can be serviced. 
[HIS NEW SYSPEIM brings you an exciting new 
pportunity at a very moderate cost—and there are 
VO MATHEMATICS! Post the reply coupon 
TODAY for FREE Brochure, to Britain's Leading 
Radio Training Organisation. 
BUILD YOUR OWN:— 
4 e RADIO EQUIPMENT 
e HI-FI INSTALLATION 
e TEST EQUIPMENT 
AND LEARN AS YOU DO IT 


EXPERIMENTS AT HOME ! 


Pe: RADIOSTRUCTOR (Dept. G106) 
Reading, Berks. 


Please send Brochure without obligation to 


bOEE- = 


‘LOTS OF INSTRUCTIVE 


ae No Mathematres! 


| 
| 
' 
| 


Loy Ci Roe Mie Mere TER. Sd BLOCK 
CAP 
AGURESS icc srcsne chosen sabe vrestescces cauae es PLEASE 
Paste sta agcc reste tobetes chung cdg cmosgeds 4.64 
i ._ Wedo not employ representatives 
Ree ie Si Rees al dod Sn cea anna ee ae 


ELCOT LANE 
MARLBOROUGH - WILTS 


TELEPHONE 657 and 658 


WIDE BAND UHF AERIALS 
for BBC2 now and ITV2 


FIVE STAR QUALITY AERIALS 


% Anodised elements for protection 


% Modern plastic moulding techniques used for con- 
vected reflector and parasitic elements giving longer 
life 

%& Staggered spaced elements for maximum perfor- 
mance with all channel band width 


% Multi element reflector giving high back to front 
ratio 


% Maximum efficiency of matching by using labora- 
tory developed collector plate—without any other 
matching device 


Model | Description Gain | oe pa 
| Price 

UF/H3 ie 3-element. Head ony with clamp | | 7.0 DB | 18.0 DB | 31/6 
“UF/H5 | 5-element. Head only withclamp | 8.25DB | 19.5 DB | 36/6 
—UF/H7 4 7-element. Head only with clamp | 10.5 DB 24.5 DB a/- 
UF/H10 i 10-element. Head only with clamp 12.5 DB 26.0 DB 47/- 
UF/H12 | 12-element. Head only with clamp 13.5 DB | 28.0 DB | 51/- 
_UF/ H14- 14-element. Head only with clamp 15.0 DB | 29.0 DB | 55/- 
UF/ H18 | 18-element. Head only with clamp | 16.25DB | 30.0 DB 70/— 
UF/H22 | 22-element. Head only with clamp | 17.0 DB | 31.0 DB i 85/- 


RA D E OST R U CTO i PLEASE STATE LARGE OR SMALL CLAMP REQUIRED. 
aaa eee 
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{At REDUCTIONS IN PRICES 


COMPONENTS 
FOR OWEN MUD 


... VAST SELECTION OF 
TV REPLACEMENT 
COMPONENTS 
FOR ALL MODELS! 


ALWAYS OBTAINABLE FROM 
STOCK: Time. Base: Components, 
405/625 & 625 line Line Output Trans- 
formers, Chemicals for Servicing, 
Capacitors, Resistors, Rectifiers, Test 
Equipment, etc., etc. Retail enquiries 
S.A.E., Trade enquiries on headed 


paper. 


Order on 


SAME DAY SERVICE 


* |,E.A, Exhibition 
Stand No. N197 


Dept. WW, 126 Hamilton Rd., West Norwood, London, $. E.27. 
Telephone: GIPsy Hill 6166 (PBX) 


TELEPRINTERS-PERFORATOR 
REPERFORATORS APEREADERS 


2 AND 5 WIRE,/ 
F.S.K. TERMINALS, 
POWER SAMAS, 
FLEXO WRITER 
AND BURROUGHS 
EQUIPMENT 


TELEGRAPH AUTOMATION AND COMPUTER ACCESSORIES 


Picture Telegraph Equipment, Desk-Fax, 
Morse Equipment, Cold Cathode Matrics, 
Stroboscope and Electronic Forks, Pen Re- 
corders, Switchboards, Rectifiers, Tape Pullers 
and Rewinders, Governed, Synchronous and 
Phonic Motors, Suppressors, Teleprinter and 
Teletype Tables, Silence Covers, Terminals, 
V.F. and F.M. Een Telephone Carriers 

: and Repeaters, 


Multiplex Trans- 
mitters, Triple 
Stabilised Power 
Units, Send/Re- 


ceive Low and High 
Pass Filters, Tele- 
printer and Relay 
‘Testers, Oscillo- 
; scopes, Valve 
Electric Meters, Teleprinter and 


Testers, 
Teledeltos Paper, Plugs, Sockets, Key, Push, 
Miniature and other Switches, Cord Wires 
and Cables, Relays and Relay Bases, Uni- 


selectors, Telephone, Decimal and _ other 
Counters, Telegraph and Mains Transformers, 
Racks and Consoles, Miscellaneous Accessories. 


BATEY & COMPANY 


Gaiety Works, Akeman Street, Tring, Herts. 
Tel.: Tring 3476 3 Lines) Cables: RAHNO TRING 
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TRANSFORMERS 


COILS LARGE OR SMALL QUANTITIES. 
CHOKES RADE ENQUIRIES WELCOMED. 


SPECIALISTS IN 
FINE WIRE WINDINGS 


MINIATURE TRANSFORMERS 
RELAY AND INSTRUMENT COILS, ETC 
VACUUM IMPREGNATION TO APPROVED STANDARDS 


ELECTRO-WINDS LTD. 


CONTRACTORS TO G.P.O., A.W.R.E., L.E.B., B.B.C., ETC. 
123-5-7 PARCHMORE KOAD, THORNTON HEATH, SURREY 
LIVINGSTONE 2261 EST. 1933 # 


-UVINGSTONE 260 ee 
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A.C. SOLENOID type SAM/T | 


Now fitted with stainless 
steel guides—six times the 
life. . 
Continuous 14 oz. at tin, 
Instantaneous to 5} lb. | 
Larger and smaller sizes) 
available. 5 
Also Transformers to 1| 
kVA 3. phase. I 


R. A. WEBBER LTD. 


KNAPPS LANE, CLAY HILL, BRISTOL 5. Phone: 65-7228)|| 
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IMP Ex 


TRANSISTORS & DIODES 
TRADE ONLY 


Supplies are available of fully tested devices with slightly relaxed — 
specifications; prices vary according to type and quantity. 


$30T — similar to OC8I 

S70T — similar to OC44/45 
S80T — similar to AFI17/OCI70 | 
S$3R —similarto OA8l — 
S4R — similar to OA9I 


Several other types available. 


IMPEX ELECTRICAL LIMITED 
| GOWER ST., BEDFORD SQ., LONDON, W.C.1. MUSeum 9777 
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Full information on all types 
from Vitality Bulbs Ltd. | 
(The Miniature Bulb Specialists) 
Neville Place, Wood Green, 
London, N.22. BOWes Park 0016 


Dy 


ENGLISH ELECTRIC 


UHF 
POWER 


25 kW 
KLYSTRONS 


for bands tv and v television 


R.F. power for bands IV and V tele- 
vision transmitters is provided by the 
latest EEV klystrons K376 and K377. 
These klystrons are mechanically tuned 
multi-cavity types having output powers 
of 25kW at minimum gains of 30db. They 
are available with a full range of access- 
ories including electromagnet frames 
and coils, external tuning cavities and 
adjustable load couplers, 

Full information on the K376 and K377 
and other high power klystrons manu- 


factured by EEV is available on request. 


K377 klystron in 
circuit assembly K4055, 
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ENGLISH ELECTRIC VALVE COMPANY LIMITED 


AGENTS THROUGHOUT THE WORLD Chelmsford, England. Telephone; Chelmsford 3491 
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5” OSCILLOSCOPE 
FOR £49 


WIRELESS WORLD APRIL, 1964 


The Serviscope type $51A is an instrument of good general specification with as large a 
display — on a 5” flat-faced screen, PDA tube —as is normally available on a portable 


oscilloscope today. It has been designed and built to make successful operation by 


non-technical personnel possible; the simplicity of the controls, the ease of reading and 
the ruggedness of its construction make it eminently suitable for general use in industry- 
Applications include inspection, production control, training and monitoring. i 
i 
This new Serviscope is the latest in a line of portable, reliable, low-cost instruments, — 
which are playing an increasingly useful role in the world of clectronics. A descriptive 
leaflet giving full specifications of the S51A will be sent on request. : 


Max. bandwidth 3 Mc/s (— 3dB approx.)- Max. sensitivity 100m V/cm: Calibrated input 
attenuator 100 mV/cm to 50 V/cm - 6 preset sweep speeds plus 10:1 variable control 
Automatic sync. trigger with level control - DC coupled flyback blanking 
Medium or long persistence tube phosphors at no extra cost 


SERVISCOPE type SS1A 


* ‘Serviscope’ is a registered trade mark of - 


Telequipment Limited, 313 Chase Road, Southgate, London, N.14 * Fox Lane 1166 
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MULLARD TEN-PIN VALVE 
PFL200 DOUBLE PENTODE 


yy 


WIRELESS WORLD 


Complementary characteristics 
allow economic 


full-performance designs 


DEVEL OPED by Mullard to meet the needs of the latest dual-standard 
television receivers, the PFL200 is a video valve of unique construc- 
tion. A novel feature in its design is the use of a 10-pin B10B valve base. 
This new base—the decal base—makes possible the inclusion of two 
completely separate pentode systems in one envelope. _ 


The pentodes in the PFL200 are dis- 
similar, and have been given comple- 
mentary electrical characteristics 
which makes possible the design 
of exceptionally economic full-per- 
formance television receivers. Par- 
ticular care has been taken in the 
pinning and in the screening between 
the two sections of the valve to 


wigtide independence of operation. 
The PFL200 ‘L’ section is designed 
to operate as a high-gain video 
output pentode capable of producing 
a large output voltage across a low- 
value anode load resistor. To 


achieve high gain, which also permits 
the application of negative feedback, 

a frame-grid control grid has been 
used, and this gives the valve a slope 
of 21mA/V at 30mA. 

Note has been taken in the design of 
the ‘L’ section of the increasing 
popularity of high-level contrast 
control circuits in which the contrast- 
control potentiometer is placed in 
the anode circuit of the video output 
valve. Care has also been taken in the 


_ valve design to permit screen-grid 


dissipation limits that allow for short 
term overloading. This can arise 
when the u.h.f. tuner in a dual- 
standard television receiver operating 
from a signal having negative modul- 
ation (BBC-2) is switched so that 
neither video signal nor noise is 
present to provide bias for the grid 
of the video putput valve. 


_ The ‘F’ section of the PFL200 is a 
voltage-amplifying medium-slope | 
--pentode designed principally for |’ 
_ application as a synchronising pulse 


separator. For this application the 


* valve has been designed to provide 


adequate current at a low anode 
voltage, and care has been taken to 
reduce to a minimum the feedback 
capacitance from the anode of the 
‘F’ section to other electrodes in the 
double valve. 


PL500 LINE OUTPUT PENTODE 


Consistency of Performance 


It is important in dual-standard tele- 
vision receivers to ensure that the 
performance of the line timebase does 
not deteriorate when the receiver is 
switched from one line standard to 
another. 

Most of the functions of the line time- 
base are critical in application so that 


consistency of performance must be 
achieved, despite the fact that the energy 
requirements for 625-line operation are 
roughly half as great again as those of 
405-line operation. In many new dual- 
standard receivers, this task of ensuring 
comparable performance has been simpli- 
fied by utilising the new Mullard line 
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PY88 
BOOSTER 
DIODE 
for dual-standard 


television 
receivers 


The PY88 is a Mullard television booster | i 
diode now to be encountered in the line 


timebase circuits of switchable receivers, 
especially in conjunction with the | 
Mullard PL500 line output pentode. 

Because of the excellent insulation be- | 
tween the heater and cathode, the PY88 


has a high heater-to-cathode voltage | 


rating of 6.6kV. The peak and average. 


anode current ratings of the valve are | 


also high—550 and 200mA respectively | 


—but to achieve these it has been 


necessary to increase the heater voltage | 


from the 19V required with the PY800_ 
Mullard booster diode to 30V. 
With its improved ratings, the PY88 is 


thus well equipped to meet the more | 
stringent booster diode requirements of | 
625-line operation, and the valve is | 
particularly suitable for stabilised time- | 
base circuits using the PL500 high | 


output line pentode. 


output pentode, type PL500. This new | 


valve has improved ratings compared 


with valves previously recommended for | 
405-line operation. In particular, an) 


exceptionally high ratio of anode current» 


to screen-grid current is achieved by the | 
‘cavitrap’ anode. Because of the im-| 
proved current ratio, the PL500 is | 
capable of delivering greater deflection | 
power, which helps to prevent any | 
significant change in performance be- | 


tween the two line standards. 
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Electronics 
and Radio 


He That Hath 
Ears... 
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THE British Institution of Radio Engineers will in future be known as the 
Institution of Electronic. and Radio Engineers. We congratulate the Insti- 
tution on having received the Royal assent to its plea for a change of title, 
though some of us may regret that it is no longer openly proclaimed to be 
British. The right of a member to describe himself as a “ Chartered Elec- 
tronic and Radio Engineer ” nevertheless conveys to all whom it may con- 
cern that this is essentially a British qualification. 

In some other respects, however, there is room for ambiguity. It is not 
clear whether the member’s description derives from his qualifications or is 
just simply a reflection of the new title. The Institution has established a 
distinction between electronics and radio, so a client seeking the services of 
one of its corporate members and reading his description would be entitled to 
assume that he was competent in both branches. Will a candidate for mem- 
bership be expected in future to satisfy the Council that he is fit to practise 
outside as well as inside the field of communications? Will he be as com- 
petent at designing a computer as he has shown himself, say, in establishing 
a point-to-point communications link? The same sort of question could be 
asked of the “ Chartered Electrical Engineer,” but he would be more difficult 
to pin down because he does not describe himself as a “Chartered Genera- 
tion, Transmission and Utilization Engineer.” 

These are the sort of problems which are giving concern to the Engineering 
Institutions Joint Council which is in process of making a thorough examina- 
tion of the engineering profession as a whole, of the interplay of different 
disciplines and of divergencies and convergencies of interest. No doubt it 
has considered the possibility of establishing a single qualification “‘ Chartered 
Engineer” to cover the requirements of professional integrity and basic 
knowledge, and this would be a good thing if it could be supplemented (in 
parentheses) by all those subjects in which the individual had proved his tech- 
nical competence. We might then start to subdivide subjects and to recog- 
nize the fact that with the growth of knowledge few men are ever likely to be 
competent in the whole field of engineering, or for that matter of either 
electronics or radio. 


, 


LORD Kelvin’s dictum, that until you can measure a thing and express it 
in numbers your knowledge is of a meagre and unsatisfactory kind, has found 
support from recent correspondence in this journal on the subject of quality. 
Certainly many of the factors contributing to “hi fi” can be given numbers 
either by physical measurement or by subjective judgment and statistical 
analysis, but not all. We have still much to learn about the relative importance 
of single factors when they are presented to us in mixtures of continuously 
varying proportions—as they are during the performance of a musical work. 
At this stage most of us take a breather, either by enjoying the music, 
switching off the noise or, if w can’t, moving into the next room. 

The International Audio Festival and Fair, held this year in the Russell 
Hotel, London, from 2nd to 5th April, is the ideal place for any or all of these 
activities—listening to technical argument, enjoying good sound, or retreating 
to the bar! We think that those who are fortunate enough to be able to find 
the time to visit this gathering and have been wise enough to apply to their 
dealer (or to us) for complimentary tickets in advance will find more than 
enough to interest them in the new generation of transistor power amplifiers, 
new concepts of loudspeaker design and all the many other aspects of audio 
science and art. : 
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GROOVE DEFORMATION 


IN GRAMOPHONE 


RECORDS 


By D. A. BARLOW, m.sc., Assoc.t.E.R.E. 


T is well known that the elastic limit of a vinyl 

record, loaded by a pickup stylus, is exceeded with 

a load of only a few milligrams. Some years ago, in 
a discussion on a paper by Professor Hunt’ the author 
pointed out that there was a critical lead of much 
higher value, below which all plastic deformation of 
the record material under the stylus would be below 
the surface, the surface itself being still elastic. As 
the grooves would thus be virtually undamaged at 
this relatively high load, this would be a desirable 
and practical condition for pickup operation. From 
a consideration of the stress system, the limiting load 
for this region was estimated at about 3gm on a 
1-thou radius stylus. Further work* confirmed that 
this was of the right order. With existing techniques, 
it might just have been possible to construct a pickup 
to work within this limit, but with the advent of 
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Fig. |. Stress-strain curves under different conditions. 


stereo and the need for a smaller radius stylus to 
reduce tracing distortion to tolerable limits, the possi- 
bility of constructing a pickup to work within this 
range became more remote. 

Recently, there have been a number of references 
to pickups working within the elastic range. Thus 
it has been said that the boundary between elastic 
and plastic deformation is 14 gm on a 3-thou radius 
stylus, and more surprising still, that certain pickups 
with 2 and even 3 gm on a $-thou radius stylus operate 
within the elastic limit of the record material. As the 
limiting elastic load for vinyl is so very low, the sur- 
face elastic—subsurface plastic limit is doubtless in- 
tended. The evidence and arguments offered in 
support of these figures are unreliable, incorrect, or 
non-existent. There is evidently a great deal of 
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confusion on the subject, so that a further review 
might be useful. 


Behaviour of a Material Under Stress 


The behaviour of a material under simple stress will 
first be described, before considering the complex 
stress system under a stylus. sia 

When a material is loaded in simple tension and 
the load or nominal stress (load/original cross-sec- 
tional area) is plotted against the extension, a curve 
similar to I, Fig. 1 is obtained, the exact shape de- 
pending on the particular material. A-B is the elastic 
region where the material obeys Hooke’s Law and 
extension or strain is proportional to load; when the 
specimen is unloaded it returns to its original size 
and shape unchanged and the slope of this portion 
of the curve gives Young’s modulus. If the true 


stress (load/current cross-sectional area) is taken, a 


curve similar to II, Fig. 1, is obtained and this gives 
a better indication of the behaviour of the material. 
The difference between nominal and true stress in 
the elastic range is small. At B, yielding occurs, 
sometimes with irregularities in the curve, such as 
an upper and lower yield with some materials which 
are not strictly homogeneous on a micro scale; de- 
formation continues as the true stress is raised, B-C- 
E. If the testpiece is unloaded at some point C, it 
springs back, C-D, with the same Young’s modulus 
as previously. Point C represents the new increased 
yield stress of the now work-hardened material; note 
that if the material is re-loaded with the same 
load corresponding to point C, no further plastic 
deformation takes place. At E, fracture occurs when 
ductility is exhausted and the material is incapable 
of further deformation under the prevailing stress 
system. (Brittle materials show little or no plastic 
deformation before fracture). During tensile defor- 
mation, the load or nominal stress reaches a maxi- 
mum and may then decrease to fracture due to 
thinning, whereas the true stress increases to frac- 
ture, indicating that the material is continuously 
work-hardening. Vinyl work-hardens due to the 
orientation of the molecular chains in the direction 
of stress so as best to resist that stress. This orien- 
tation occurs suddenly in a tensile testpiece as a neck 
which travels the gauge length at constant load; this 
process occurs with many plastics and is known as 
cold drawing and is used to produce high strength 


fibres from the original extruded filament (which is 


largely of random orientation).. 

The corresponding load/strain curve for simple 
compression is shown in III, Fig. 1. As deformation 
proceeds, the cross-sectional area increases, so that 
the load required for deformation to continue in- 
creases rapidly. The true stress/strain curve in com- 
pression is similar to that in tension for most 
materials, although in some plastics, the properties in 
compression are rather higher than in tension. 
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Fig. 2. Load-deflection curve for vinyl cantilever. 
When the elastic limit of a material is exceeded and 
the load is maintained, creep or slow continuing de- 
formation occurs over a period of time, although in 
some cases it is extremely small. Values obtained there- 
fore depend to some extent on the speed of loading. 
Materials with poor elastic properties have no true 
elastic limit and creep at all stresses and show poor 
-agreement with Hooke’s Law. On unloading they 
do not spring back completely; they exhibit mechani- 
cal hysteresis and creep back or recover gradually. 
Typical examples of this behaviour are lead, plasti- 
cized plastics, and most rubbers. Vinyl records con- 
sist of vinyl chloride co-polymerized with about 16% 
of vinyl] acetate to assist the flow of the material in 
the mould, together with small quantities of pig- 
ments, inhibitors to reduce decomposition at mould- 
ing temperatures and other additions. There are 
no added fillers or external plasticizers, so that the 
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elastic properties are good, with a definite yield stress 
and Young’s modulus and low creep. Fig. 2 shows 
a load/deflection curve for a strip of vinyl record 
loaded as a cantilever. The modulus is well-defined 
and decreases very little with increasing load, even 
when the yield stress of the outer layers is 
approached. 


Deformation Under a Spherical Indenter 


When a hard rigid spherical indenter is first pressed 
into a flat surface, elastic deformation takes place 
and the material is as yet undamaged; this is the 
range covered by the well-known Hertz equations. 
As the load is increased, the criterion of yield is 
reached and plastic deformation (in addition to the 
elastic deformation) occurs; on releasing the load, 
the elastic deformation only is released. The stress 
system under the indenter consists of axial and cir- 
cumferential compression and radial tension, and 
yielding occurs under this condition when the mean 
pressure over the area of contact is equal to about 
1.1 times the simple tensile or compressive yield 
stress. ‘The mean pressure under a hard rigid in- 
denter is given by the Hertz equation: — 


Pm=0.3864/ (E/1—v’)? W/R? 
where E is Young’s modulus=300 kg/mm? 

v is Poissons’ ratio=0.35 

W is applied load (gm) 

R is radius of indenter=1 thou 
Under these conditions, with a yield stress of 4.5 
kgm/mm?’ the yield load for a 1-thou radius stylus 
is about 12 mgm. The point at which yielding 
takes place is below the surface at a distance equal 
to half the radius of the circle of contact. This 
radius is given by the Hertz equation:— 
a=2.356 Rpm/E/U—v?)=0.86% under the above 
conditions. 
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With further increase in load, elastic distortion of 
the surface continues and yielding beneath the sur- 
face spreads until eventually it reaches the surface. 
The limiting load for this condition cannot be cal- 
culated but can be determined by observation. From 
static tests® this is about 0.5 gm for a 1-thou radius 
indenter. Further increase in load increases the 
plastically deformed zone until all the material in 
contact with the indenter is in the plastic range. The 
onset of this condition cannot be calculated but 
begins at about 2.5 gm on a 1-thou radius indenter, 
when the impression shows “ piling up” of material 
at the edges for most materials, including vinyl. 
With further increase in load, the plastic zone con- 
tinues to increase and the mean contact pressure 
remains approximately constant at 2.8 times the 
yield stress and no further change in the stress 
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system takes place. There are thus four régimes of 
deformation under a spherical indenter : — 

1. The fully elastic range. 

2. The (surface  elastic)/(sub-surface 
range. 

3. The (surface partly plastic)/(sub-surface plas- 
tic) range. 

4. The fully plastic range. 

These are illustrated in Fig. 3 to scale, together 
with the effect of releasing the load. I shows the 
fully elastic range at the moment of yielding, II 
shows plastic deformation just reaching the surface, 
and III shows the onset of the fully plastic range. 
In régime 2, the sub-surface plastic deformation 
may cause very slight elastic distortion of the surface 
to remain on releasing the load. When the load 
is released from indentations in the partly plastic 
range, spring-back takes place, resulting in consider- 
able shallowing of the impression, the (permanent) 
radius of which may be several times greater than 


plastic) 
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that of the indenter; the width of the impression 
is almost unaffected. In the fully plastic range, 
spring-back is usually small compared with the 
plastic deformation. As the plastic deformation is 
local and non-uniform, the material is unable to 
spring back to a completely stress-free condition, 
so that residual internal stresses remain in the 
material, but as they do not affect the deformation 
they may be ignored. ; 

A log-log plot of load v. diameter of impression or 
(total) track width, taken from the previous indenta- 
tion tests, is given in Fig. 4. In the fully elastic 
range, the slope of the curve is 3, as given by the 
Hertz equations; with further loading the slope 
decreases until, in the fully plastic range, it reaches 
a final value usually between 2.5 and 2. If the slope 
is exactly 2, the mean contact pressure is, of course, 
constant. This occurs with materials where the 
elastic deformation is small compared with the plas- 
tic and which do not work-harden but yield at a 
constant true stress. “ Plasticene” and heavily cold- 
worked metals approximate to this. As described 
previously, vinyl work-hardens and the final slope 
1s° 2.0. 


Principle of Geometrical Similarity 


It is obvious that with different sized indenters, if 
conditions are geometrically similar, the contact 
pressure is the same and the material is stressed to 
exactly the same condition in each case. This is 
illustrated in Fig. 5. This is pure geometry and is 
quite independent of the material or of the régime 
of deformation or of the Hertz or any other equa- 
tions. It means that the stress conditions in the 
record material with, say, a 1-thou radius stylus and 
a playing weight of 4 gm are exactly similar to those 
obtaining with a 3-thou radius stylus and a playing 
weight of 1 gm. Of course, if in a practical case in 
reducing the stylus radius from 1 to 4 thou some 
other criterion is taken as a basis for design, then 
some other weight may be indicated as acceptable 
for the 4-thou radius stylus, although the record 
material will not then be in the same condition 
as previously and its frictional (and perhaps fatigue) 
life may be affected. 

The principle of geometric similarity is axiomatic 
to the whole of the physical world and there is only 


one condition under which it does not apply, viz., ° 


inhomogeneity of the material. This could take the 
form of either a size or surface effect. Hunt’ has 
actually proposed a size effect, but it has no founda- 
tion in fact®. A harder surface to the plastic is con- 
ceivable as a result of polishing or working the sur- 
face in some way; material suppliers consider that a 
harder surface is unlikely to result from moulding 
conditions—indeed with some plastics such as nylon, 
the moulded surface may even be softer than the 


interior. In the previous identation tests the absence ~ 


of a size or surface effect was shown by means of 
diamond pyramid hardness tests over a wide range 
of loads. The impressions from a pyramid are all 
geometrically similar and have the same stress system 
regardless of the size or the load used, so that the 


same hardness value or load/(area of impression) was 


obtained in each case, down to the lowest practical 
load of 1gm. Further proof of the absence of a size 
or surface effect down to lower loads is given by the 
“Talysurf” machine, in which a diamond stylus of 
0.1-thou radius is dragged over the surface under a 
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Fig. 5. Principle of geometric similarity. 


load of 0.11 gm, and thus works in the fully plastic 


range. This is equivalent to a load of 11 gm on a 


1-thou radius stylus or 17.1kgm on a 1l-mm radius 
indenter, which from the previous indentation tests 
gave a track width of 1.2mm. The “ Talysurf” 
should thus give a track width of 3, and this was 
found to be the case, Fig. 6. 


Static v. Dynamic Tests 


So far, static or slow speed tests have been con- 
sidered whereas the record groove moves at consider- 
able speeds under the sylus. Materials with fairly 
good elastic properties like vinyl, show a small in- 
crease in yield stress (and modulus) in the speed 
range of interest; the very low yield stress of 
materials with poor elastic properties may increase 
considerably at high speeds. It has been suggested 
that there is a “surf board” action such that fric- 
tion on the advancing edge of the track tends to lift 
the indenter; this is the textbook case of the block 
moving up the plane, when friction acts down the 
plane and has no lifting effect. It can be readily 


- shown that the static and dynamic track widths on 


vinyl are of a similar order by allowing-a pickup to 
rest on a blank portion of a record while the turn- 
table is rotating, and again while it is rotated slowly 
by hand. (Care must be taken to adjust the lateral 
bias so that the pickup gives a slow spiral, so that 
several revolutions may be allowed for the pickup 
to settle down to a steady condition.) The tracks 
so obtained are readily visible with the naked eye 
and will be seen to be of similar width. This is 
shown in Fig..7 for a load of 15 gm on a 1-thou 
radius stylus. Further confirmation is hardly needed, 
but nevertheless tests with a diamond indenter were 


carried out, using a large scale to give accurate and. 


consistent results. 


Dynamic Tests 


A diamond indenter of 1mm radius was used on a 
lever arm pivoted in precision ball bearings and 
mounted on the saddle of a lathe. Thick discs of 
vinyl record compound (slow-cooled to avoid resi- 
dual stresses) with the as-moulded surface untouched 
were mounted on the lathe faceplate, and the loads 
applied for various numbers of revolutions, repre- 
senting the effect of repeated playing. The track 
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widths were measured by means of a microscope 
with a graticule eyepiece. The loads used ranged 
from 0.4-25 kgm, corresponding to 0.25-17 gm on a 
l-thou radius stylus or 0.06-4 gm on a 3-thou radius 
stylus. The speeds used were 5, 10, and 18 in/sec., 
covering the range used by 163, 333 and 45 r.p.m. 
records. It could conceivably be argued that if the 
indenter radius is increased for test purposes by a 
factor x, the linear record speed should also be in- 
creased by a factor x. This would give absurdly high 
speeds, higher than the speed of sound in vinyl, with 
quite moderate sized indenters. In playing a record, 
an elastic+ plastic wavefront is being propagated 
through the material. The velocity of propagation 
is the important thing and must be similar in each 
case, i.e., actual velocities must be used. 

For single loadings, the total and plastic track 
widths were determined by the method used pre- 
viously, of applying a very thin (1,000 A.U.) grease 
film to the surface; the track width in the grease gives 
the total contact area, and by dissolving off the 
grease in a suitable solvent, such as alcohol or light 
petroleum, the plastic track only is left. The total 


‘track widths on repeated loading were readily visible, 


even at low loads, due to the burnishing action and 
frictional damage. In determining the plastic track 
widths on repeated loading, the surfaces were lubri- 
cated with a copious supply of mineral oil to prevent 
frictional damage, which would have obscured the 
plastic tracks. The oil was then washed off and the 


surface examined. 

In examining the surface for plastic tracks, the 
track edges are well defined at the higher loads and 
are readily visible under the microscope, although 
care must be taken to avoid including the piled up 
edges in measurements of track width. At lower 
loads, near the limiting case, the impressions are 


Fig. 6. ‘* Talysurf’’ tracks on vinyl. (X350) 


Fig. 7. ‘* Static ’’ and dynamic (14in/sec) tracks on vinyl! from 
!4-gm pickup with 4-thou radius stylus. (X108) 
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Fig. 8. Typical plastic track on vinyl from |-mm_ radius 


indenter at equivalent load of 1.38 gm on I|-thou radius stylus 
at 2-3in/sec. (X23) 


shallow with gently rounded edges. These tracks 
are easily detected by the naked eye by tilting the 
specimen and observing the edge of the moving 
image of the light source as it crosses the tracks. This 
is done automatically whenever one examines any- 
thing in detail. This is in effect a form of vertical 
illumination, yet no manipulation of the vertical illu- 
minator and light source would show up these tracks 
under the microscope, even when they were as wide 
as 0.13mm. Fig. 8 shows typical plastic tracks at an 
equivalent load of 1.38 gm on a 1-thou radius stylus, 
at speeds between 2 and 3 in/sec. The tracks are 
visible at the edge of the image of the lamp and are, 
of course, much more pronounced to the naked eye 
than on a reproduced photograph, yet the “‘Taly- 
surf” machine failed to detect them. Small-scale 


tests using microscope or “ Talysurf” machine are 
therefore useless in detecting plastic tracks. 

Results are plotted in Fig. 9. 
Discussion of Results 


Considering first the total track widths (continuous 


line), it will be seen that the dynamic tracks are | 


rather narrower than the “static” ones, but there is 
no dramatic reduction in track width under dynamic 
conditions. In the fully plastic range, the mean 
reductions in track width compared with the static 
condition are 11%, 13% and 14% at 5, 10 and 18 in/ 
sec, respectively, corresponding to yield stress in- 
creases of 26%, 33% and 35%.. The ratio between 
the extremes of record speed used here is 3-6:1 and 
is about 100:1 between the lowest speed and the 
“static” speed. From manufacturers’ limited data 
on p.v.c. and vinyl co-polymer, these yield stress 
increases are of the order to be expected. 

The limiting load for the fully plastic condition 
increases from about 2-5 gm static to about 3-5 gm 
under dynamic conditions as shown by the appear- 
ance of piling up at the edge of the tracks. This 
limiting load will be roughly proportional to the 
yield stress of the material. 

The effect of repeated playing is to increase the 


track width slightly each time, the bulk of the de- 


formation occurring on the first playing, as described 
previously. The present tests may be more severe 
than actual repeated playing in that there is usually 
a considerable interval between each playing, when 
some recovery might take place. However, a spot 
check at 2:34gm at 10 in/sec. with 12 hours rest 
after each 5 revolutions showed no difference from 
the continuous test. 

The plastic track widths are indicated by the 
dotted line; owing to the gently rounded edges as 
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Indentation test results. 
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Fig. 10. Effect of speed on limiting load for all plastic 
deformation sub-surface. 


described above, the exact widths are uncertain 
and these have been plotted as bars rather than 
points. 

The limiting loads for all plastic deformation. to 
be sub-surface are indicated, no tracks being visible 
at the lower load and tracks being just visible at the 
higher load. Thus at say, 10 in/sec. for one playing, 
the limiting load is between 1-19 and 1-38gm for 
a 1-thou radius stylus. It will be seen that with 
repeated playing at this load, tracks will eventually 
appear, as with plastic deformation just below the 
surface, only a little creep on reloading is needed 
to cause yielding to reach the surface. The limiting 
loads show a small increase with increase of record 
speed, but a considerable increase over the static 
limit (0-48-0-58 gm). The limiting load will not be 
very dependent on modulus (which in any case is 
less dependent on speed than the yield stress), but 
will be almost proportional to the cube of the yield 
stress; the increases over the static value are of this 
order. The effect of speed on the limiting load for 


‘sub-surface plastic deformation is plotted in Fig. 10, 


which also includes speeds intermediate between 
record speeds and the static condition. 

The change of limiting elastic load under dynamic 
conditions can be calculated, knowing the increase 
in yield stress and modulus. From manufacturers’ 
data on vinyl co-polymer, the modulus will increase 
by about 4-5-6:5%, giving limiting loads of 22, 25 
and 26mg. 


Commercial Pickups 


For a 3-gm pickup with 4-thou radius stylus to 
operate with all plastic deformation under the sur- 
face, the dynamic limiting load will be some 34 
times higher than the static load. Even if this limit 
is proportional to the cube of the yield stress, the 
latter must increase by a factor of 3-24. Ata rate 
of straining of 12,000%/sec, the yield stress of 
unplasticized p.v.c. is increased by a factor of 2; this 
strain rate is hardly likely to be reached at record 


“speeds, as special methods, usually ballistic, are 


necessary to attain such high rates of strain. Further, 


it is well known that at the highest attainable strain 
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rates of up to 10°%/sec, in armourplate and explo- 
sive tests, the yield stress of a wide variety of 
materials is only increased by a factor of 3. 

_ It is worth considering just how severe the loading 
is from a pickup supposedly working “within the 
elastic limit.” 3gm on a 3-thou radius stylus is 
equivalent to 12gm on 1 thou—as high or higher 
than cheap monophonic equipment—and equivalent 
to 75 gm on 23-thou, or 108 gm on a 3-thou radius 
stylus—almost as high as the loading from an 
acoustic gramophone, which used a record material 
with twice the hardness of vinyl. (The rapid 
deterioration of these records was of course due to 
other causes.) 

It is evident that there is no commercial stereo 
pickup which operates within the elastic range or 
the sub-surface plastic range or the partly plastic 
range, even on first playing—all work well into the 
fully plastic range; a few monophonic pickups, be- 
cause of their 1-thou radius styli, work in the partly 
plastic range of unmodulated grooves. Of course, 
this does not mean that the audible results are not 
extremely pleasing. There have been claims that 
certain pickups will track at 1 gm and even less, but 
examination of the actual pickup constants shows 
that this cannot possibly be the case except perhaps 
on certain records specially selected for low modula- 
tion and absence of warping. The damage that can 
result in attempting to operate a pickup at less than 
its properly designed tracking load has been shown 
by Bayliff'. 


Conclusions 


There is nothing unusual about the deformation of 
record material, nor are there any special effects in 
record grooves, such as size or skin effects or special 
dispensations in favour of pickup designers. 
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APPENDIX 


A note on the frictional properties of record materials 


During the loading tests, it was found that at first a 
burnished track was produced, then pickup would begin 
at one edge or the centre of the trace, eventually spread- 
ing over the whole area. With further repetitions, con- 
siderable frictional damage occurred, in the form of 
welding of the vinyl to the diamond followed by pluck- 
ing out of particles of vinyl. Eventually, a shower of 
particles was produced with gross destruction of the 
surface. Fig. 11. This limit on the number of repeti- 
tions is indicated by the broken line in Fig. 9. Under 
static conditions, an equivalent load of 17gm on a 1- 
thou radius stylus (4.25gm on a 3-thou stylus), gave 
such severe welding after only 3 revolutions that vinyl 
was removed as a continuous but almost fragmented 
ribbon, resembling the swarf from a rather brittle 
material cut with a-too! with little top rake. Photo- 
micrographs by Watts show a rough surface to the 
tracks left by the stylus on vinyl (and on shellac and 
lacquer likewise), and severe playing will give a shower 
of detritus from the damaged groove’, although the 
record may still sound very good. The noise produced 
by the roughness of the earlier damage would be super- 
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Fig. 11. 


Severe frictional damage from |-mm radius indenter 
at equivalent load of 4.78 gm on I-thou radius stylus after 


5 revolutions at |4in/sec. (X57) 


sonic; the later gross damage is delayed in record grooves 
by the lubricants which are added to the mix. These 
are small amounts of waxes or stearates which do not 
mix with the vinyl but are distributed throughout as 
globules; the globule size is sub-microscopic but is rela- 
tively large to a stylus. As the lubricant film breaks 
down, it is probably replenished by the exuding of 
further lubricant from below the surface. On a larger 
scale, this exudation may be insufficient over the greater 
migration distances involved, and in continuous tests 
there would be little time for this to happen between 
loadings, although in the comparison test on the effect 
of 12 hours rest after every 5 revolutions, there was no 
reduction in frictional damage. A comparison test on 
a blank portion of a record known to resist frictional 
damage by the pickup, gave severe damage with the 
large indenter. The damage was no more severe in a 
comparison test on a record from which the lubricant 
had been omitted. As replenishment of lubricant 
appears more effective with smaller styli, it would 
account for the best stereo pickups perhaps giving a 
longer record life (as judged by noise level) than would 
have been expected from comparison with monophonic 
records. The need for adding a lubricant is well-known 
to manufacturers of record compounds, and it may not 
be an exaggeration to say that the whole of the gramo- 
phone industry is dependent on as little as 0.1% of wax 
added to the record mix. 

Boundary lubricants such as waxes, stearates, etc., are 
effective up to their melting point. In this case, the 
softening range of the record is 100-120°C so that there 
is no advantage in lubricants having a much higher 
melting point than this. It would appear unlikely, there- 
fore, that more effective lubricants will be found, un- 
less perhaps they are more strongly polar. These would 
be more strongly absorbed onto the vinyl surface and 
their life would be extended; as the shear strength of 
the lubricant film is of the same order as that of the 
vinyl, the reduction in coefficient of friction is unlikely 
to be more than about 30%. This absorbed film of 
lubricant is unlikely to be wiped off during normal use 
of a record, but it might perhaps be advantageous to add 
lubricant judiciously after say, every 20-200 playings, 
depending on the playing weight. For this purpose, 
a dilute solution of a suitable wax stearate, higher 
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alcohol, etc., in a suitable grade of alcohol could be 
wiped on to the record and allowed to dry. This amount 
of lubricant should be insufficient to act as an adhesive 
for dust. | 

Indenter Material:—In initial trial indentations, a 
hardened steel ball was used as an indenter and fric- 
tional damage to the vinyl occurred. This was assumed 
to be a characteristic of steel, but later with the 
diamond, even greater damage occurred and this was 
repeated in further check tests. Most materials suffer 
less frictional damage in contact with diamond than with 
steel, but the reverse is true for vinyl; for a given 
amount of frictional damage, about twice as many revolu- 
tions are required for a steel indenter as for a diamond. 
The implication that we should go back. to steel needles 
is doubtless impractical due to the high rate of wear of 
the steel. A comparison with a (synthetic) ruby indenter 
showed slightly less damage than with the diamond. 

Comparison with other Plastics:—Vinyl is not notable 
for its frictional characteristics, but other plastics are. 
P.t.f.e. is too soft, too expensive, and difficult to process. 
Polythene is too soft but polypropylene has been pro- 
posed, although it is not as hard as vinyl. Polyformalde- 
hyde (“ Delrin”) and nylon are both hard and have quite 
good frictional properties. 

A comparison test with nylon A100 (the hardest 
grade) showed very little frictional damage even after 
320 revolutions at 9.75 gm, although it was no harder 
than vinyl, Fig. 9. “Delrin” was harder and showed 
even less frictional damage after 500 revolutions at this 
load; it is also less affected by moisture and has a higher 
fatigue strength than nylon. Polypropylene after 640 
revolutions at 2.34gm showed still less frictional 
damage, with a small quantity of very fine detritus; being 
softer than vinyl, the loads would have to be reduced 
to + or 2 for similar plastic deformation to vinyl. 

Fatigue.—Fatigue failure and frictional damage are 
obviously impossible to separate in the present case. Any 
fatigue failure of the vinyl would be obscured by the 
severe frictional damage. With the other plastics, cross- 
hatching or fine transverse cracks were observed after 
a considerable number of revolutions and- these may 
have been fatigue cracks which did not spread. 
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THIS MONTH’S EXHIBITIONS 


LONDON 
April 21-25 
Church & School Equipment Exhibition 
(CASEX, Crown House, Morden, Surrey) 
April 2-5 Hotel Russell 
International Audio Festival & Fair 
(C. Rex-Hassan, 42 Manchester Street, W.1) 
OVERSEAS 
April 1-12 
British Industrial Fair 
(British Overseas Fairs, 21 Tothill Street, London, S.W.1) 
April 26-May 5 Hanover | 
Hanover Fair 


(U.K. agents Schenkers Ltd., 13 Finsbury Satiace, 
London, E.C.2) 


Olympia 


Barcelona 
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AUDIO 


HE 1964 International Audio Festival and Fair (to 
give it its full title) opens at the Hotel Russell, Lon- 
don, W.C.1, on April 2nd for four consecutive days. 
To whet the appetites of readers who are able to attend, 
and for that matter those unable to do sO, we give 
in the following few pages a foretaste of some of the 
fare to be offered. We hope this preview will be a useful 
guide to the new audio equipment being shown by 
manufacturers. The information has been supplied by 
exhibitors in response to our request, although it must 
be stressed that some manufacturers have withheld 
information until the Fair opens. 
As will be seen from the following list of exhibitors 
a considerable number of them are from overseas. At 
the end of the reports on the overseas companies we 
give the name and address of the U.K. agents. 


FAIR PREVIEW 


The reports are arranged alphabetically under 
trade names. Where this bears no relation to the 
title of the firm the trade name is given in square 
brackets after the manufacturers’ name in the list of 
exhibitors, 

Most of the record number of nearly 90 exhibitors 
will have demonstration rooms in addition to their 
stands. Also the B.B.C. will be giving live demon- 


strations of Zenith-G.E. stereophony transmissions from 


the, Wrotham station. 

The Fair will open each day at 11.0 but Adgiicdon 
on the first day until 4.0 is restricted to invited guests. 
It will close at 9.0 (Sunday 8.0). Tickets (admitting 
two) are available from exhibitors, dealers or the editorial 
office of Wireless World and applicants are asked to send 
a stamped addressed envelope. 


A.K.G. 


Among the well-known series of 
microphones made by Akustische 
und Kino-Gerate G.m.b.H., of Vienna, 
to be seen and demonstrated at the 
show will be the new DX11 which 
incorporates a reverberation element, 
amplifier and battery. Reverberation 
is optional and can be varied from 
approximately 1 sec to 2 secs. Another 
new microphone is the D501 which 
can be switched from cardioid to 
omni-directional operation. Among 
the versions of the D19 is one with a 
built-in switch. 

Agents:—Politechna (London) Ltd., 
3 Perey Street, London, W.1. 


AGFA 
The current range of Agfa recording 
tapes on a wide variety of bases are 
to be shown this year. 
Agfa Ltd., Deer Park Road, Wim- 
bledon Factory Estate, London, S.W.19. 


AKAI 


A number of Akai (Japan) tape 
recorders will be shown, including 
two new models. The Model 707 
is a two-speed recorder, 7} and 33in/ 
sec with a frequency response at 
7sin/sec of 30 to 12,000c/s+ 3dB. 
The Model 903 is also a two-speed 
recorder but has two-input mixing 
facilities. ‘‘ Semi-professional” and 
professional recorders will be shown. 

Agents:—Pullin Optical Co. Ltd., 
Ellis House, Aintree Road, Perivale, 
Greenford, Middlesex. 


AMPEX 


Two new audio tape recorders are 
being featured by Ampex. One, 
the E65, is designed specially for 
educational use. The other, the 
UST4, which is imported from 
Chicago, is a portable stereo recorder. 

Ampex Great Britain Ltd., 72 
Berkeley Avenue, Reading, Berks. 


ARMSTRONG 


A number of recently-introduced 
equipments will be included in the 
Armstrong display. These include 
the Model 220 stereo power amplifier 
and Model 225 stereo pre-amplifier, 
tuner (fm. and a.m./f.m.) units, 
an integrated stereo amplifier and 
pre-amplifier and tuner-amplifiers. 

Armstrong Audio Ltd., Warlters 
Road, Holloway, London, N.7. 


BEYER 


The Beyer range of German micro- 
phones and headsets are to be shown 
and demonstrated this year. A num- 
ber of additional microphones to 
the current range are to be featured. 

Agents :—Fi-Cord International Ltd., 
40a Dover Street, London, W.1. 


BRAUN 


Several items from the range of this 
West German company will be seen 
for the first time in the U.K. al- 


LIST OF EXHIBITORS 


A.K.G. (Austria) 
Acoustical Manufacturing [Quad] 


Agfa 

Akai Electrical Co. (Japan). 
Amateur Tape Recording 
Ampex Great Britain 
Armstrong Audio 

Audio & Record Review 


B.A.S.F. Chemicals 
Beyer Elektrotechnische 


E.M.I. Tape 

Elcom Northampton 

Elektroimpex |Qualiton] 
(Hungary) 


Fane Acoustics 

Fed. of Brit. Tape Recording 
Clubs 

Ferrograph Co. 

Fi-Cord International 


G.K.D. 
(Germany) ; : 
Boosey & Hawkes fJordan-Watts] Garrard Engineering 
Gevaert 


Braun Electric (Germany) 

Brenell Engineering Co. 

Brown, S 

Butoba Schwarzwalder (Germany) 


Goldring Mfg. Co. 
Goodmans Industries 
Gramophone 

Grampian Reproducers 
Grundig Great Britain 


Hi-Fi News 


K.E.F. Electronics 
Kelly Acoustics 
Kodak 


Lansing Sound Inc. (U.S.A.) 
Leak, H. J. & Co. 


Celestion 

Celsa Electric Co. 

Clairtone Souns Corp. (Canada) 
Clarke & Smith Mfg. Co. 


Decca Radio & Television Co. 
Decca Record Co. 

Derritron Radio [Chapman] 
Design Furniture 


Loewe Opta (Germany) 

Long Playing Record Library 

Lowther Manufacturing Co. 

Lustraphone 

Luxor Industri Aktiebolag 
(Sweden) 


M.S.S. Recording Co. 
Metro-Sound Manufacturing Co. 
Minnesota Mining & Mfg. [Scotch] 
Mullard 


Ortofon A/S (Denmark) 


Peto Scott Electrical Insts. 
Philips Electrical 

Pioneer Electronic Corp. (Japan) 
Planet Projects 


Pye 


Radford Electronics 
Record Housing 

Records & Recording 
Reslosound 

Revox-Studer (Switzerland) 
Richard Allan Radio 
Rogers Developments 


ee 


Sherwood Electronic WU. S.A.) 
Shure Electronics 

Sony Corporation (Japan) 

Stuzzi Radiotechnischer (Austria) 
Sugden, A. R. [Connoisseur] 


Tandbergs Radiofabrikk (Norway) 
Tannoy Products 

Tape Recording Magazine 
Telefunken A. G. (Germany) 
Thorens S. A. (Switzerland) 

Trio Corporation (Japan) 
Truvox 


Vitavox 
Vortexion 


Wharfedale Wireless Works 
Whiteley Electrical Radio Co, 
Williman, K. H., & Co. 
Wilson Stereo Library 
Wireless & Electrical Trader 
Wireless World 

Worden Audio Developments 


Zonal Film 
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though previously exhibited on the 
Continent. Among them is the CSV10 
stereo amplifier and associated PCS45 
record player, and the TC20 stereo 
record player which incorporates an 
f.m./m.w./l.w. receiver (speakers are 
separate). Also to be shown for the 
first time in this country is the L80 
loudspeaker which includes a Leak 
woofer and a Kelly ribbon tweeter. 
Agents :—Argelane Ltd., 251 
Brompton Road, London, S.W.3. 


BRENELL 
The range of tape recording equip- 
ment that will be shown includes 
mono and stereo tape decks, tape 
decks with separate record and play- 


back amplifiers, complete tape re- 


corders and tape decks that will 
accommodate 104in diameter spools. 
In addition, the Brenell Mk5 Series 
2 amplifier can be examined. This 
can be used as a recording amplifier, 
replay pre-amplifier or as a complete 
replay amplifier into a 15 ohm speaker. 
Facilities include switched frequency 
correction for 4 speeds, microphone 
and radio input sockets and monitor- 
ing of input signals on headphones. 
Brenell Engineering Co. Ltd., la 
Doughty Street, London, W.C.1. 


BROWN 
A wide variety of microphones, 
headphones and component parts 
will constitute the display by the 
Communications Division of S. G. 
Brown. At the Fair particular 
emphasis is being placed on what is 
called the ‘Diplomat Personal 
Auditorium.” This headset and 
control unit for listening to stereo 
records provides independent con- 
trol of sound level for each earpiece. 
S. G. Brown Ltd., King George’s 

Avenue, Watford, Herts. 


BRYAN AMPLIFIERS 


Two transistor amplifiers from Bryan 
Amplifiers Ltd., of Hale, Cheshire, 
are to be shown on Stand 73 this year. 
The Model 400 is a mains-driven 
15-watt per channel stereo unit with 
a distortion factor of less than 0.25% 
at 10 watts; signal-to-noise ratio of 
—60dB. Tape recorder take-off 


ae 


points at 100mV, independent of 
volume’ control setting, are incor- 
porated. 
Agents:—Tellux Ltd., Avenue Works, 
Colchester Road, Romford, Essex. 


BUTOBA 


Three twin-track, two-speed tran- 
sistor tape recorders are to be shown 
this year. The wow and flutter 
characteristics of the senior model, 
the MT5, are 0.11% at 32 in/sec and 
0.16% at 1Zin/sec. All three machines 
are battery operated and manu- 
factured in Germany. 

Agents:—Denham & Morley Ltd., 
Denmore House, 173-175 Cleveland 
Street, London, W.1. 


CELESTION 


A new range of loudspeakers, known 
as the Studio Series, are to be shown 
for the first time at this year’s show. 
Foremost in the range are the CX1512 
(standard model) and the CX2012 
(de-luxe model). Both models are 
full-range coaxial units of 12in 
diameter and capable of handling 15 
and 20 watts respectively. The 
cross-over frequency of both speakers 
is 4kc/s. 

Celestion Ltd., | Ferry 
Thames Ditton, Surrey. 


Works, 


CHAPMAN 


This trade name is still used by the 
company which was Chapman Re- 
producers and is now part of the 
Derritron Group. The range of Chap- 
man equipment. to be seen will in- 
clude several tuners and three ampli- 
fiers. One tuner, the FM1005, 
covers from 16-2,000 metres (a.m.) 
as well as the f.m. band, and has an 
output of approx. 250 mV. 

Derritron Radio Limited, 24 Upper 
Brook Street, London, W.1. 


CLAIRTONE 


Described as a completely new con- 
cept in sound is the Project G 
stereo radiogram produced by the 
Clairtone Corporation of Canada. 
As will be seen from the photograph 
it has a sphere at either end of the 
cabinet and in these are housed the 
loudspeakers. The spheres are 


Clairtone ‘Project G’’ stereo radiogramophone. The !8in spheres housing the loud- 


speakers are rotatable through 340°. 


168 


rotatable. through 340°. It has an 

output of 45 watts per channel. 
Agents :—Argelane Ltd., 251 

Brompton Road, London, S.W.3. 


CLARKE & SMITH 


Two additions to the range of equip- 
ment are to be shown. The Model 
658 Mk II a.m./f.m. tuner with an 
improved specification will be de- 
monstrated, together with established 
amplifiers and a compact new loud- 
speaker system, the 619. Transistor 
tape recorders will also be shown. 

Clarke & Smith Manufacturing Co. 
Ltd., Melbourne Works, Wallington, 
Surrey. 


CONNOISSEUR 


One of the main exhibits of sound 
reproducing and recording equipment 
to be shown this year is a new pick-up 
arm with a detachable head shell. 
Known as the SAU1, it will accept 
any standard cartridge with #in 
fixing centres; including their own 
Type SCU1 stereo cartridge. Other 
items to be displayed for the first time 
include a new range of speaker en- 
closures designed for omnidirectional 
sound distribution. 

A. R. Sugden & Co. (Engineers) 
Ltd., Market Street, Brighouse, Yorks. 


DESIGN FURNITURE 


Cabinets for equipment housing and 
record storage will be shown. Most 
of the furniture will be available in 
walnut, sapele, mahogany or teak. 
Four new designs will be exhibited. 

Design Furniture Ltd., Calthorpe 
Manor, Dashwood Terrace, Banbury, 
Oxford. 


E.M.I. 
Tape, film and disc sound recording 
media are to be shown. ‘The 
sprocketed magnetic recording Emi- 
film is available in 16, 17.5 and 35mm 
stock, the latter being obtainable 
either fully coated, centre coated or 
striped. Several professional tape 
recorders of E.M.J. Electronics, in- 
cluding the portable stereo TR52, 

will be demonstrated. 
E.M.I. Tape Ltd., Hayes, Middx. 


ELCOM 


A new range of transistor equipment 
will be exhibited. Intended mainly 
for professional use many of the units 
and components shown could well 
find their way into the home of the 
connoisseur. Mixers, microphone 
amplifiers, talk-back amplifiers, at- 
tenuators, switches, connectors, plugs 
and sockets will be shown. 

Elcom (Northampton) Ltd., Weedon 
Road Industrial Estate, Northampton. 


FERROGRAPH 

In addition to their own domestic, 
““semi-professional ”’ and industrial 
tape recorders, Ferrograph will be 
showing a selection from the range of 
components produced by their sub- 
sidiaries Wright & Weaire and 
Rendar Instruments. 

Ferrograph Co. Ltd., 84 Blackfriars 
Road, London, S.E.1. 
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FI-CORD 


A new rechargeable battery unit for 
the Fi-Cord 202 tape recorder is to be 
shown along with two other recent 
Fi-Cord releases—a portable ampli- 
fier-speaker unit and a transistor 
mixing unit. The Fi-Cord recording 
system is to be demonstrated. 
Fi-Cord International Ltd., 
Dover Street, London, W.1. 


40a 


G.K.D. 


Cabinets designed for Leak and Quad 
audio equipment are- among those 
to be shown by this company. In 
one of them—the Chiltern—the radio 
and audio units are fitted in a hinged 
drawer so that when closed the 
controls are concealed. 

G.K.D. Ltd., King Street, Houghton 
Regis, Dunstable, Beds. ~ 


GARRARD 


Among the Garrard range of products 
to be seen this year is a battery oper- 
ated version of the Autoslim range 
of turntables. Other items to be 
shown include the Garrard Labora- 
tory Series of auto turntables, a high- 
quality transcription motor and a 
low-mass stereo pickup arm. 

Garrard Engineering Ltd., Newcastle 
Street, Swindon, Wilts. 


GEVAERT 


The complete range of Gevasonor 
recording tapes will be on display, 
including the TrP triple-play tape. 

Gevaert Ltd., Great West Road, 
Brentford, Middlesex. 


GOLDRING 

Turntables, pickup arms, cartridges 
and replacement styli will be exhibited 
The three Goldring ‘“‘ Lenco” tran- 
scription turntables on show feature a 
vertical drive system and variable 
speed adjustment from 30 to 80 
r.p.m. and from 15 to 18 r.p.m. 
A new pickup arm will be demon- 
strated that will permit balancing in 
all planes irrespective of which 
cartridge is fitted. 

Goldring Manufacturing Company 
(Great Britain) Ltd., 486 High Road, 
Leytonstone, London, E.11. 


GOODMANS 


Four new products will be shown 
and demonstrated, the Eleganzia II, 
the Maxim, the Audion 91 and the 
Triaxion 1220C. The Eleganzia II 
is a loudspeaker and_ enclosure 
assembly only 6} in deep. The system 
is. rated as 15W over a frequency 
range of 35 to 15,000 c/s. The Maxim 
has a frequency range of 45 to 20,000 
c/s and measures only 10} x 53 x 7t 
in. Two loudspeakers were developed 
especially for this smal! cabinet. 

Goodmans Industries Ltd., Axiom 
Works, Lancelot Road, Wembley, 
Middlesex. 


GRAMPIAN 
In addition to microphones, micro- 
phone accessories and loudspeakers, 
a range of reverberation and tremolo 
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A new version of the 
A.K.G. DI9  micro- 


phone which  incor- 
porates an _— on-off 
switch. 


units for use with guitars and other 
inputs is now in production. 

Grampian Reproducers Ltd., Han- 
worth Trading Estate, ‘Feltham, 
Middlesex. 


GRUNDIG 


The v.h.f./medium-wave tuner (RT50) 
to be introduced to the U.K. at the 
Fair incorporates a decoder stage for 
f.m. stereo broadcasts. The associ- 
ated stereo amplifier (SV50) has for 
each channel a two-stage microphone 
pre-amplifier, seven-stage audio 
amplifier, four-stage push-pull driver 
and transformerless output.. Grundig 
will also be exhibiting and demon- 
strating their range of tape recorders 
and loudspeakers. 

Grundig (Great Britain) Ltd., New- 
lands Park, Sydenham, London, S.E.26 


JORDAN-WATTS 

Claimed to be a new concept in 
loudspeaker design, the Jordan-Watts 
modular loudspeaker system will be 
introduced. Each unit has a power 
handling capacity of 12W r.m.s. and 
is intended to operate either singly 
or in multiples according to the 
acoustic power required. Each unit is 
square in shape to enable stacking of a 
number of units. 

Boosey & Hawkes Ltd., Sonorous 
Works, Deansbrook Road, Edgware, 
Middlesex. 


KEF 


In addition to the established range 
of speakers and enclosures, a Stan- 


Left: Grundig SV50 stereo 
power and control amplifier. 


Below: Lansing SG520 control 
unit using slider controls and 
illuminated buttons. 


dard version of the Duette will be 
introduced. The unit is electrically 
identical to the de luxe model, but has 


a simpler and cheaper cabinet. 
Further demonstrations of stereophony 
with artificial reverberation will be 
given. 

KEF Electronics Ltd., Tovil, Maid- 
stone, Kent. 


KELLY 
An extended range of loudspeakers is 
to be shown and will include four 
12in and one 15in 1.f. drive units and 
a ribbon loudspeaker. 


Kelly Acoustics Ltd., Romagna, 
Bycullah Avenue, Enfield, Middlesex. 
KODAK 


Kodak, who are exhibiting for the 
first time at this year’s show, are to 
display and demonstrate the range of 
magnetic sound recording tapes they 
import from their French associate 
company Kodak-Pathé. 

Kodak Ltd., Kodak House, Kings- 
way, London, W.C.2. 


LANSING 

A wide range of the American Lansing 
loudspeakers will be on show for the 
first time. The two main features of 
the display will be the Model SG520 
control unit—a comprehensive instru- 
ment using linear slider controls and 
illuminated buttons—and the Paragon 
stereo loudspeaker which, among 
other claims to fame, is nearly nine 
feet long. 

Agents:—Ad. Auriema Lid., In- 
pectron House, 125 Gunnersbury Lane, 
London, W.3. 


LEAK 
A new integrated pre-amplifier and 
amplifier using transistors will be 
introduced. Known as the “ Stereo 
30”? the equipment provides 10W 
per channel into a 15 load and 15W 
per channel into a 4Q load. The 
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weight is 14lbs and the unit may be 
used free-standing (table top, book- 
case, etc.) or panel mounted. Other 
exhibits will include established Leak 
tuners and “Sandwich”  loud- 
speakers. 

H. #. Leak & Co. Ltd., Brunel 
Road, Westway Factory Estate, Lon- 
don, W.3. 


LOEWE OPTA 

‘Tape recorders, radiograms and asso- 
ciated accessories manufactured by 
Loewe Opta of Germany will be 
exhibited. The Optacord 414 will 
be shown together with the 414 
D1A which, besides having an identi- 
cal performance to the Type 414 
enables the recorder to be synchro- 
nized to transparency projectors 
which have automatic slide changing 
facilities. 

Agents:—Highgate Acoustics, 71-73 
Great Portland Street, London, W.1. 


LONG PLAYING RECORD LIBRARY 

Books published by L.P.R.L. will be 
available. These include “ A Guide 
To The Bargain Classics,” “‘ The 
Stereo Record Guide” (in three 
volumes) and ‘‘ The L.P.R.L. Classi- 
cal Catalogue and Handbook.” 

Long Playing Record Library Ltd., 
Squires Gate Station Approach, 
Blackpool, Lancs. 


LOWTHER 


A new f.m. receiver and an f.m. tuner 
are to be shown. The receiver em- 
ploys a transistor fm. section and a 
12-watt valve amplifier. The tuner, 
which covers the range 87-101 Mc/s, 
can be fitted with a transistor multi- 
plex adaptor. Other products include 
a range of speaker enclosures, drive 
units and power amplifiers. 

The Lowther Manufacturing Com- 
pany, Lowther House, St. Mark’s 
Road, Bromley, Kent. 


LUSTRAPHONE 
In addition to the range of amplifiers, 
mixers, transformers, microphones 
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and stands, the company will show 
their new combined microphone/ 
transmitter to operate with the Radio- 
mic seen last year. 

Lustraphone Ltd., St. George’s 
Works, Regent’s Park Road, London, 
N.W.1. 


LUXOR 


These Swedish-made tape recorders, 
record players and loudspeakers are 
being shown at the Audio Fair for the 
first time. The five tape recorders 
on show will include two 4-track 
models. One of the two record 
players—the ESL514—is battery op- 
erated. Loudspeakers range from 
2-in to 14-in diameter. | 5 

Agents:—Britimpex Ltd., 16-22 
Great Russell Street, London, W.C.1, 


M.S.S. 


This year the M.S.S. Recording Com- 
pany are to show a film which illus- 
trates the production processes 
involved in the manufacture of their 
“ Mastertape’’ magnetic recording 
tape. 

M.S.S. Recording Company Lid., 
Poyle Trading Estate, Colnbrook, 
Slough, Bucks. 


METRO-SOUND 

The display will include speakers, 
record-players, tape accessories and 
styli. New this year are the MI 
and MII bookshelf speakers - with 
12-in and 5-in units or 13 x 8-in 
and 3-in units respectively The 
Classic stereo reproducer consists of a 
Garrard AT6 motor, with two sep- 
arate bookshelf speakers. 

Metro-Sound Manufacturing Co. 
Ltd., Bridge Works, Wallace Road, 
Canonbury, London, N.1. 


_MULLARD 


Components of specific interest to 
audio equipment manufacturers and 
home constructors will be shown. 
These will include transistors suited 
to audio-amplifier applications, capaci- 
tors, silicon junction rectifiers and 
thermionic valves. Design data for 


Philips new two-speed four-track tape 
recorder, the EL3548. 


Lustraphone D59/RT microphone/transmitter unit 
for use with the firm’s Radiomic system. 


Section through Leak ‘‘Sandwich’’ loud- 
speaker. 


stereophonic amplifiers, tape  re- 
corders and an oscilloscope will be 
available, free of charge. 

Mullard Ltd., Mullard House, Tor- 
rington Place, London, W.C.1. 


ORTOFON 


A range of pickup arms and_ car- 
tridges, amplifiers, speakers and arm 
controls will be seen, the latest intro- 
duction being the SPU/GT stereo 
cartridge with an elliptical diamond 
stylus. The Hi-Jack hydraulic arm- 
lowering device will be shown. 

Agents:—Metro-Sound Sales Ltd., 
Bridge Works, Wallace Road, Canon- 
bury, London, N.1. 


PHILIPS 


An addition to the range of Philips 
tape recorders is the new two-speed 
(1% and 33in/sec) four-track EL3548. 
It has a_ signal-to-noise ratio of 
better than 40dB and a frequency 
response of 60-13,000c/s at 32in/sec. 
Philips studio equipment, including 
the EL3564 console tape recorder 
and the EL3624 disc record-playing 
console (both to be seen for the first 
time in the U.K.) will be demon- 
strated by Peto Scott. 

Philips Electrical Limited, 
House, Shaftesbury Avenue, 
W.C.2. 


Century 
London, 


PIONEER 


A completely new range of tuner 
units and amplifiers, manufactured 
by the Pioneer Electronic Corporation, 
of Japan, are being exhibited for the 
first time at this year’s show. A 
number of these tuner units and 
amplifiers are combined and contain 
multiplex circuits. Other items to be 
shown include a multiplex adaptor, 
a reverberation amplifier unit and a 
pair of lightweight stereo headphones. 

Agents:—C. E, Hammond & Co. 
Ltd., 90 High Street, Eton, Windsor, 
Berks. 

(Continued on page 171) 
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Marconi Self-Tuning H.F System 
—the first in the world to be station 
planned from input to output 


breakthrough 


MST 7:ikW transmitter 
H1100 series 


An h.f linear amplifier transmitter for high-grade telecommunications. 
Frequency range: H1100 and H1101, 4—27.5 Mc/s 
H1102 and H1103, 2—27.5 Mc/s 
Output power: 7—8 kW p.e.p, 5—6 kW c.w. 
The H1100 series meets all CCIR Recommendations. 


saves 85% 
floor space 


Transmitters can be mounted side by 
side and back to back or against a 
wall; built-in cooling fan; no external 
air-ducts. These features lead to 
smaller, simpler, cheaper buildings 
or more services in existing buildings. 


simplicity 

R.F circuits have only three tuning 
controls and two range switches. 
Final valve can be replaced in 30 
seconds. Miniature circuit breakers 
(used instead of fuses throughout) 
can be reset instantly. All sub- 
assemblies are easily tested because 
they are electrically complete units. 


rugged 
reliability 


Stainless steel shafts in ball-bearings 
in rigid machined castings; stainless 
steel spur gears meshing with silicon 
bronze; heavy r.f coil contacts with 
high contact pressure—some exam- 
ples of design features giving long 
term endurance and _ operational 
reliability. Specified performance 
achieved with ample margins. 


self-tuning 

Types H1101 and H1103, used with 
MST drive equipment, give one-man 
control of an entire transmitting 
station and continuous automatic 
aerial loading. 


MANUAL TUNING 

Manually tuned versions, types H1100 
and H1102, are available which, when 
fitted with built-in drive units, become 
entirely self-contained transmitters for 
four spot frequencies and all types of 
modulation. 

Manual tuning takes less than 60 
seconds. 


Marconi telecommunications systems 


The Marconi Company Limited, Communications Division, Chelmsford, Essex, England LTD/H50 
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COMPONENTS | 


IMMENSE RANGE-IMMEDIATE DELIVERY 


Batteries Ferrox Cubes Lamps Printed Circuit Terminals 

eons : i A yege Lampholders Re and Terminal Blocks 
ircuit Breakers — uses & Fuse- ccessories ; 

Connectors holders sya and Rectifier Stacks Mebatise 

Counters Head Phones ae in Relays ahs 

Dials Heat Sinks Pps Resistors Vinkors 

Electronic Instruments Potentiometers Semiconductors Wire (High 
Sub-Assemblies § Knobs Potkors Switches Temperature) 

DISTRIBUTORS for: 

American Super Temperature Magnetic Devices Limited Self-organising Systems, Inc. 

Wires Inc. Mallory Batteries Limited . Standard Telephones & Cables 

Amphenol-Borg (Electronics) McMurdo Instrument Co. Limited Limited (E. M. Division, Harlow) 

Limited Measuring Instruments (Pullin) | Taylor Electrical Instruments 

Belling & Lee Limited Limited Limited 

S. G. Brown Limited Mullard Limited Thermoplastics Limited 

Casemakers Limited Mullard Equipment Limited Thorn Electrical Industries 

C.W.G. Equipment Limited Painton & Co. Limited Limited 

Gulton Industries Limited Plessey Company Limited Vero Electronics Limited 

A. H. Hunt (Capacitors) Limited (Havant) Yellow Springs Instrument Go, 


A products list covering the complete range of electronic components stocked by SASCO available upon request — 


STEWART AERONAUTICAL SUPPLY CO. LTD. 


Gatwick Road, Crawley, Sussex. Telephone: 
Crawley 28700. Telex No. 87131. Cables: 
SASCO, Crawley, Telex. 
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Known as Model SM-G205 this Pioneer Electronic Corporation stereo outfit covers the 


medium-wave and f.m. bands and has an output of 12 watts per channel. 


PLANET 


In addition to their U1 series of tape 
decks, which employ Bruno Woelke 
heads, Planet will be displaying a 
deck complete with stereo recording 
and replay amplifiers. 

Planet Projects Limited, Goodman 
Works, Belvue Road, Northolt, Middx. 


QUAD 


Quad electrostatic loudspeakers will 
be shown together with the Quad II 
power amplifier, the Quad 22 stereo 
control unit and two tuner units. 
The f.m. unit can be operated over the 
frequency range 87.5 to 108Mc/s. 
The European version of the a.m. 
tuner has a coverage of 5.8 to 18.5Mc/s. 
on the short waveband and 2070 
to 800m and 588 to 185m on the 
long and medium wavebands re- 
spectively. 

Acoustical Manufacturing Co. Ltd., 
Huntingdon. 


QUALITON 


A stereo amplifier, known as the AE 
211, is to be shown by Elektroimpex 
the Hungarian trading company for 
telecommunications equipment. The 
Output of the amplifier is 14 watts 
and the frequency coverage is 20- 
20,000 c/s; with either 15dB boost or 
cut at the bass and treble ends of the 
range. 

Agents:—David & Co. Shipping 
Ltd., 70 Brewer Street, London, W.1. 


RADFORD 


Existing products and prototypes 
of equipment to be manufactured 
later in 1964 will be demonstrated. 
As well as showing amplifiers, pre- 
amplifiers, loudspeakers and turntable 
equipment, kits, transformers and 
laboratory test equipment will be 
exhibited. 

Radford Electronics Ltd., Ashton 
Vale Estate, Bristol, 3, Glos. 


RECORD HOUSING 


The ‘“‘ Lowline ” range of equipment 
cabinets is augmented this year by a 
new speaker cabinet and a compact 
cabinet for turntable and control 
units. The ‘“ Folded-Horn §8-in 
Enclosure ” is designed on the Voigt 
principle to take an 8-in speaker, 
while the “‘ Lowline One” equip- 
ment cabinet is intended for the 
smaller installation. 

Record Housing, Brook Road, 
London, N.22. 
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Type SC4-10 transistor integrated amp- 
lifier and pre-amplifier manufactured by 
Radford. 


RESLO 


Three new microphones are among 
the wide range to be shown by 
Reslosound. They are the Pencil 
Dynamic (P.D.) stand type, the 
M.P.D., which is a smaller version 
of the P.D. for use with a neck 
attachment, and a professional type 
ribbon microphone (SR1). 

Reslosound Ltd., 24 Upper Brook 


Street, London, W.1. 


REVOX 


The latest Revox tape recorder, the 
736, is to make its first appearance 
at the show. Two and four track 
versions of the 736 are to be demon- 
strated in both stereo and mono 
modes. The record/replay charac- 
teristics of this Swiss machine con- 
form to the latest C.C.I.R. standards. 
A feature of the 736 is the inclusion 
of a 6-watt mono monitoring amplifier. 
Agents:—C. E. Hammond & Co. Ltd., 
90 High Street, Eton, Windsor, Berks. 


RICHARD ALLAN 


A new range of loudspeakers is 
announced, using ceramic magnets 
and shallow cones for mounting in the 
modern, slim type of enclosure. 
Units ranging from the 4-in 410T 
tweeter to the C915 15-in, 20-W 
unit will be on show, with three new 
two-way and three-way enclosures. 

Richard Allan Radio Ltd., Bafflette 
House, Batley, Yorks. 


S.M.E. 


Although the Series II pickup arms 
are unchanged from those of last 
year, they will be available with the 
amplifier connecting lead as a stan- 
dard pack. The arms will be shown 
together with a number of accessories 
which include balance weights, 
adaptors for Decca heads and a 
plinth to increase height of pickup 
when used with deep turntable units. 
S.M.E. Ltd., Steyning, Sussex. 


Called the Sony 200, this machine has two 
speeds and full four-track facilities. The 
pair of loudspeakers form the lid when the 
recorder is not in use. 


S.T.C. 

Microphones and earphones will form 
the main part of the exhibit. New 
products to be shown include the 
4114 and 4118 omnidirectional micro- 
phones offering good performance at 
low cost, the 4113 unidirectional 
type which covers the full audio 
range of frequencies and gives im- 
proved performance in the presence 
of vibration, and the 4115 ribbon 
microphone designed for work in 
noisy surroundings. Stereo ear- 
phones will also be shown. 

Standard Telephones & Cables 
Ltd., (Electro-mechanical Division), 
West Road, Temple Fields, Harlow, 
Essex. 


SCOTCH 


The full range of magnetic sound 
recording tapes manufactured by the 
3M Company will be shown and 
demonstrated together with a number 
of accessories. 

Minnesota Mining & Manufac- 
turing Co. Ltd., 3M House, Wigmore 
Street, London, W.1. 


SHERWOOD 

A new version of the $5500 stereo 
amplifier introduced at last year’s 
Fair is to be shown by the agents of 
this Chicago firm. Version III has an 
output of 28 watts r.m.s. per channel. 
Also on show will be a transistor 
stereo amplifier (S9300) which has a 
15-watt per channel output. 

Agents:—Audioson Ltd., Orchard 
House, Orchard Street, London, W.1. 


SHURE 


A stereo pickup (M.44) with a retrac- 
ting stylus working at an inclination 
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from vertical of 15 is to be shown. It 
has a compliance of 25 x 10-6 cm/dyne 
(playing weight 1} gm) and channel 
separation > 25dB is claimed. 

Shure Electronics, Ltd., 84 Blackfriars 
Road, London, S.E.1. 


SONY 


Two new tape recorders and a stereo 
tape deck and associated amplifier 
have been added to the Sony range 
of Japanese recording equipment. 
Both tape recorders, which are to 
be seen for the first time, are twin- 
speed, four-track machines and the 
Model 600 is fitted with transistor 
pre-amplifiers. A large range of 
accessories are also to be shown. 
Agents :—Tellux Ltd., Avenue Works, 
Colchester Road, Romford, Essex. 


STUZZI 


Several new instruments from this 
Austrian firm will be introduced, 
which combine radio, tape recording 
and, in one case, sound reproduction. 
The 802FM is a combination of 2- 
speed tape recorder and f.m. tuner, 
and may be used either for radio 
listening or radio recording, or both. 
The 502 is similar, but uses an a.m. 
long- and medium-wave tuner. The 
Disc-Corder is a transistor unit 
comprising a battery-powered tape 
recorder, a radio and 45 r.p.m. 
record-player. 

Agents:—Recording Devices Ltd., 
44 Southern Row, London, W.10. 


TANDBERG 


Two-track and four-track versions of 
the 6 and 7 Series of Tandberg 
tape recorders are to be shown this 
year. These Norwegian machines 
are fitted with three-speed motors 
and have sound-on-sound facilities, 
The Tandberg range of language 
laboratory equipment is also to be 
displayed. 

Agents:—Elstone Electronics Ltd., 
Edward Street, Leeds 2, Yorks. 


TANNOY 


Loudspeakers, enclosures and mag- 
netic cartridges will be among the 
products exhibited. The Mk. II 
magnetic mono cartridge will be 
available in two forms, a turnover 
cartridge and “single play” car- 
tridge. The stereo version the 
“ Vari-Twin ”’ Mk. II magnetic car- 
tridge, will also be shown. This has 
an output of 7mV per channel into 
an impedance of 100kKQ. 

Tannoy Products Ltd., Norwood 
Road, West Norwood, London, S.E.27. 
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Truvox stereo amplifier 
(transistor). 


TELEFUNKEN 


The main feature of the display will 
be the new M.300_ battery/mains 
tape recorder. Specifically intended 
for portable working, the tape trans- 
port is claimed to give constant- 
speed drive even when the recorder 
is being swung by its handle. Fre- 
quency response is up to 13kc/s 
at the single speed of 3}in per sec. 

Agents:—Welmec Corporation Ltd., 
27 Chancery Lane, London, W.C.2. 


THORENS 


Among the range of turntables and 
pickup arms being shown by this 
Swiss firm will be the very unusual 
TD224 transcription-quality auto- 
matic record changer, which has only 
one record at a time on the turntable. 

Agents :—Metro-Sound (Sales) Ltd., 
Bridge Works, Wallace Road, Canon- 
bury, London, N.1. 


TRIO 


Several new additions to the Japanese 
Trio range of equipment are to be 
shown this year. These include an 
a.m./f.m. multiplex stereo tuner, 
a f.m. stereo receiver, an a.m./f.m. 


“stereo receiver with multiplex facili- 


ties, a combined stereo pre-amplifier 
and 12 watt amplifier, and a multiplex 
adaptor. 

Agents:—Winter Trading Co. Ltd., 
95-99 Ladbroke Grove, London, W.11. 


TRUVOX 


The full range of Truvox tape re- 
corders will be shown. In addition, 
a transistor amplifier will be intro- 
duced. Designated Type TSA100, 
the stereo amplifier has a transformer- 
less, 1OW per channel output (15Q). 
A number of input sockets permit 
amplification of signals from tuners, 
tape heads and recorder and from a 
large number of pickup cartridges. 
The company also hope to introduce 
a stereo loudspeaker system. 

Truvox Ltd., Neasden Lane, Lon- 
don, N.W.10. 


VITAVOX 


Examples from the range of micro- 
phones, speakers and loud-hailers 
will be presented together with a 
demonstration of loudspeakers deve- 
loped for use in_ cinemas. 

Vitavox Ltd., Westmoreland Road, 
London, N.W.9. 


VORTEXION 


Tape recorders, mixer units and high 
power amplifiers will be the principal 


equipments on show. Two micro- 
phones will also be included in the 
exhibits, the Type M8 ribbon micro- 
phone and a moving coil cardoid 
microphone with a back to front dis- 
crimination of 15dB. 


Vortexion Ltd., 257/263 The Broad- 


way, Wimbledon, London, S.W.19. 


WHARFEDALE ag 
Apart from the established range of 
loudspeakers, enclosures and tfans- 
formers some new speaker units and 
crossover networks will be shown. 
The HS/400/3 crossover unit is a 
three-way separator with cross-over 


frequencies at 400. and 3,000 c/s. 


The new: loudspeakers are the Types 
8in Bronze/RS/DD and 10in Bronze/ 
RS/DD.. These are intended to 
reproduce a wide range of frequencies 
at a comparatively low price. - 

Wharfedale Wireless Works Ltd., 
Idle, Bradford, Yorks. 


WHITELEY 


A wide range of Stentorian loud- 
speakers (from 1} to 18in dia.), 


1 
4 


ee Oe te ek Ce es ee 


v.h.f. tuners, amplifiers and cabinet — | 


kits are to be exhibited and demon- 
strated. The WB12 amplifier has been 
redesigned and its associated control 
unit provides facilities for feeding 


stereo or mono inputs from tape, — 


disc or radio. 
Whiteley Electrical Radio Co. Ltd., 
Victoria Street, Mansfield, Notts. 


WILLIMAN 
This company is exclusively engaged 
in the export of British audio equip- 
ment and will be demonstrating 
equipment of some of the companies 


they represent. Products will include 
tuners, amplifiers, pickup arms, tape ~ 


decks and loudspeaker units. 
K. H. Williman & Co., Blackford 
House, Sutton, Surrey. 


WILSON STEREO LIBRARY 


The “ Stereo Index” which contains 


over 200 pages of information on 
stereo recordings of all syles (drama, 
serious music, jazz etc.) will be on 
sale. The index will give information 
on records issued up to Easter 1964. — 

Wilson Stereo Library Ltd:, 463 
Streatham High Road, Streatham, 
London, S.W.16. 


WORDEN_ 


A transistor stereo control unit and 
complementary power amplifiers are 
among the items to be shown. Other 
products include an articulated pick- 
up arm with a shell headpiece, which 
will accommodate any cartridge hav- 
ing a 4in mounting centre, and a 
loudspeaker enclosure fitted with a 
10-in Wharfedale speaker. ' 

Worden Audio Developments Ltd., 
54 Chepstow Road, London, W.2. 


ZONAL FILM 


A range of recording tapes and acces- 


sories will be exhibited. 
Zonal Film 


Ltd., Zonal House, Heron Trading 


_Estate, Westfields Road, London, W.3, 
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~MANUFACTURERS’ PRODUCTS 


Magnetizer 

A PORTABLE, - mains-powered 
magnetizing unit has been developed 
by Hirst Electronic, Crawley, Sussex, 
for producing relatively small mag- 
nets. It is envisaged that the mag- 
netizer, Type MC/1, will be used 
mainly for the production of magnets 
for use in thermostats, small motors 
and loudspeakers and relays. The 
output of the instrument is fixed at 
40 joules. The dimensions are 
10 X 6 X 6}in, the weight 12lb and the 
magnetizer costs £40. 


7WW 301. for further details 


Insulation Testers 


FOUR new insulation testers have 
been introduced by the Instrument 
Division of Evershed and Vignoles, 
Chiswick, London. The range has 
been designated the Major “Megger” 
testers, and all are multi-voltage 
instruments, three of the range also 
having continuity-testing facilities. 
The insulation test voltages are 100, 
250, 500 and 1,000V, dic. Instru- 
ments No. 70154 and No. 70155 have 
insulation-measurement ranges from 
0 to 200M, the former having a 
continuity range from 0 to 100 and 
the latter from 0 to 10,0002. Tester 
Type 70157 has an insulation range of 
0 to 100M® and a continuity range 
of 0 to 5002. The other instrument 
in the range, Type 70156, has an in- 
sulation range of 0 to 2,000M®. Test 
leads are provided with all the instru- 
_ments. The terminals can accom- 
modate most standard types of cable 
terminations. The upper sections 
of the instrument cases are construc- 
ted from aluminium, stove enamelled 
in a resin based finish. The lower 
section is made from pressed steel. 
A leather case can be supplied for 
each instrument in the range at an 
extra cost. 

IWW = 302 for further details 


Automatic Range Changing 


USERS of digital voltmeters, Types 
DM2001 Mk2 and DM2020 manu- 
factured by Digital Measurements 
Ltd., Mytchett, Hants, can add 
automatic ranging facilities with the 
Type DM2053 automatic ranging 
unit. This unit, when coupled with 
the digital voltmeter, enables the 
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instrument to select automatically 
the range which provides optimum 
resolution for the applied input 
voltage. In addition input attenua- 
tors and filters, which duplicate 
those in the voltmeter, are provided. 
Remote control of the equipment is 
also provided. The new unit can be 
rack mounted and the dimensions 
are 19X13X123in. A case to take 
both ranging unit and voltmeter is 
available. 

7WW 303 for further details 


E.H.T. Unit 


INTENDED for incorporation with 
other equipment, the Beulah e.h.t. 
unit provides a variable direct volt- 
age from 8 to 12kV. The unit uses 
an r.f. source which is well screened. 
At 12kV the maximum current 


available is 500vA. An h.t. supply 
of 250V, 30mA is required together 
with an l.t. supply of 6.3V (a.c.) at 
0.9A. The unit weighs 44lb and the 
are 74+X5X7in. 


dimensions The 


Hirst Electronic. 


Portable mains-powered magnetizing unit by 


NEW ELECTRONIC EQUIPMENT AND ACCESSORIES 


price for single units is £14 10s. 
The address of the manufacturer is 
Beulah Electronics, Hamilton Road, 
London, S.E.27. 


7WW 304 for further details 


Instrumentation Tape 
Recorder 


A TRANSPORTABLE, battery- or 
mains-powered tape recorder for in- 
strumentation work is announced by 
Precision Instrument Company of 
California. Designated the P1-6100, 
two, four or eight channel versions 
are available. Transistors are used 
throughout and an interesting feature 
is that of being able to expand or com- 
press, time on a 100:10:1 ratio basis. 
Thus, a 9-hour process when re- 
corded can be reproduced in 9 min- 
utes. The tape speeds are 37.5, 3.75 
and 0.375in/sec; }-in magnetic tape 
is used. The instrument can be 
operated in a horizontal or vertical 
position and can be powered from 
alternating mains supplies of 105 to 


tester manufac- 
Evershed © and 


Insulation 
tured by 
Vignoles. 


Automatic ranging unit Type DM2053 increases the versatility 
of digital voltmeters manufactured by Digital Measurem2nts. 


173 


230V or from two 12V batteries. 
Record, playback and erase facilities 
are available in both tape directions 
and the tape speed is servo controlled 
to within 0.5%. F.m. recording can 
be achieved over a frequency range 
of zf. to 10kc/s. The 2-channel 
version costs $3,950, the 8-channel 
$6,500. Precision Instruments are 
represented in the U.K. by T. D. 
Dalzell of Cannon Hill, Bray, Berk- 
shire. 

7WW 305 for further details 


Ten-pin Valve 


TWO pentode valves in one en- 
velope is a feature of a new Mullard 
valve, the Type PFL200. Intended 
mainly for television receiver appli- 
cations, one pentode system can be 
used as a high-gain video output 
stage. The “F” section may be 
used as a medium-slope voltage 
amplifier in sync separator OF a.g.c. 
stages, etc. The valve, which has 
ten pins, requires a base which has 
the same diameter as the familiar 
B9A base, the new base being desig- 
nated B10B or “decal” base. The 
“1” section is designed so that a 
large output voltage can be produced 
across a low value anode load re- 
sistor. To achieve high gain and thus 
allow the application of negative 
feedback, a frame-grid control grid 
has been used, the valve having a 
slope of 2imA/V at 30mA. 


7WW 306 for further details 


Data Logging 

A PORTABLE logging system for 
sampling data and recording it at 
pre-set intervals can be obtained 
from Dobbie McInnes (Electronics) 
Ltd., Guildford, Surrey. The in- 
strument is powered by battery and 
is housed in a watertight container. 
Thus it can be left unattended out- 
doors if required. (At the standard 
recording rate the logger can be left 
for one year without replacement of 
tape cassette or battery.) The equip- 
ment, which uses transistor circuitry, 
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with specific products. 


enter the number(s) on the card. 


and advertisement pages. 
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Readers will! appreciate the advantage of being able to fold out the sheet 
of cards, enabling them to make entries while studying the editorial 


Postage is free in the U.K., but cards must be stamped if posted overseas. 
This service will enable professional readers to obtain the additional 
information they require quickly and easily. 


Dobbie McInnes data logging equipment with case 


opened. 


A Resistor the 


from 
Electrosil TR5 range. 


Scoba resistor and capacitor component 
comparator. 


consists of an analogue-to-digital 
converter, precision clock mechanism, 
a tin magnetic tape recording unit 
and a battery power supply. The 
converter changes analogue voltage 
or resistance variations into digital 
pulses suitable for recording on the 
tape. The tape is only in motion 
when a reading is being taken, but 
each reading is separated from the 
next by a small length of blank tape. 
External transducers are available 
for many applications. These in- 
clude measurement of temperature, 
pressure, strains, rainfall, wind speed 
and direction, depth of water, etc. 
The equipment can be used over a 
temperature range of —10 to +30°C 
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SERVICE FOR PROFESSIONAL READERS 


To expedite requests for further information on products appearing in 
the editorial and advertisement pages of Wireless World each month, a 
sheet of reader service cards is included in this issue. 
found between advertisement pages 48 and 5]. 

We invite readers to make use cf these cards for all inquiries dealing 
Many editorial items and all advertisements are 
coded with a number, prefixed by 7WW, and it is then necessary only to 


The cards will be 
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A 
Type PFL200 valve 
manufactured by 
Mullard for use in 


television receivers. 


but the use of a second channel for 


temperature monitoring so that cor- 


rections to zero drift due to tempera- 
ture changes can be made, permits 
the equipment to be used over the 
range —30 to +75°C. Readings 
may be made at a rate of one per 
minute in steps down to one every 
12 hours. An alternative unit allows 
readings at a rate of one every 30 
seconds to 3 per second. The whole 
instrument measures 12 x 13 x 53in 
and weighs 23lb. Users of the equip- 
ment who do not possess translation 
facilities to enable the recorded data 
to be automatically analysed by com- 
puters, etc., will be able to make use 
of translation facilities provided by 
the manufacturers at London, Glas- 
gow and certain overseas agents. 
7WW 307 for further details _ 


Metal-oxide Resistors 


AN unusual feature of the TRS 
range of tin-oxide resistors, manufac- 
tured by Electrosil, Sunderland, is 


that any one component may be used ~ 


in 3, + and 4W applications. If a 
resistor is used as a ¢W component 


f 
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the stability (2000 hours at 70°C) — 


can be expected to be within 0.5%. 
When used as + and $W components — 
the stabilities are within 1% and2% 
respectively. Resistors from this 
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range are 0.375in long and have a 
diameter of 0.15in. Resistance values 
are available from 100 to 120k. 
The maximum direct voltage that 
may be applied to resistors in the 
TR5 range is 350V. Other ranges of 
“triple rated” resistors are “being 
manufactured. The TR4 range will 
have ratings of 74, 4 and 1W and 
the TR6 range will be rated at 4, 
4, and 1W. 

7WW 308 for further details 


Component Comparator 


THE first of a new range of “go/ 
no-go” instruments which will be 
available from Aero Electronics, 
Horley, Surrey, is the Scoba resistor 
and capacitor component compara- 
tor. The instrument is direct read- 
ing over the range +20% with an 
accuracy of +5% of full scale. The 
comparator is basically an a.c. 
bridge (50c/s). The meter is cali- 
brated in percentage deviation of 
value of the component under test 
from that of the standard. The 
range of the equipment is from 1000 
to 50M and from 100pF to over 
12uF. Two pairs of terminals, one 
for the standard component and one 
for the unknown, are provided on 
the front panel. 

7JWW 309 for further details 


Klystron Power Suppl y 


THREE separate direct voltages are 
available from the Type LS502 
klystron. power supply manufac- 
tured by Allied Electronics, Upper 
Richmond Road, Putney, London, 
-§.W.15. The supplies are individu- 
ally and continuously variable from 
0 to 10V (SA), 0 to 1KV (10mA) and 
0 to 5kKV at 150mA. The 1 and 
5kV outputs are stabilized. Other 
features include an overload warn- 
ing device, pilot lights to show which 
supplies are switched on and _ six 
meters so that the voltage and cur- 
rent at each output can be indicated. 
The equipment is housed in a free- 
standing rack fitted with castors 
7WW 310 for further details 


Oscilloscope Kit 


AN OSCILLOSCOPE using a Sin 
cathode ray tube and with a y ampli- 
fier bandwidth of 3c/s to 5Mc/s is 
available in kit form, or assembled, 
from Daystrom Ltd., Gloucester. The 
Heathkit Model I0-12U oscilloscope 
is a single-trace instrument and the 
vertical sensitivity is 10mV (r.m:s.) 
per cm at lkc/s. The rise-time is 
quoted as 0.08usec or less and the 
overshoot as 10% or less. The sen- 
sitivity of the horizontal channel at 
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Ikc/s is 5}0mV per cm and the fte- 
quency response. is Ic/s to 400kc/s 
(within 3dB). Between Ic/s and 200 
kc/s the frequency response is flat 
to within IdB. The timebase extends 
from 10c/s to 500kc/s in 5 steps. 
Other facilities include a 1V_ peak- 
to-peak voltage calibration, provision 
for z modulation and a selector 
switch which permits synchronizing 
with either positive or negative sig- 
nal pulses (internally), external 
signals or at the mains frequency. 

The use of printed boards and a 
pre-formed cable harness facilitates 
construction. ‘The kit of parts costs 
£32 12s 6d. If the oscilloscope is 
required assembled and ready for use 
the cost is £41 10s. 


7WW 311 for further details” 


Wire-wound Resistors 


TWO new types of wire-wound resis- 
tors have been added to the Series 
G101 “Precistors ” manufactured by 
Electrothermal Engineering, Neville 
Road,. London, E.7. The tags of 
both types are anchored securely 
and protrude from the underside of 
the moulded body of the component. 


The Type 3505T is a 1W resistor, 


the other type being a 3W and 
designated Type 3507T. The values 
available are from 0.12 to IMO (4W) 


A 
Klystron power supply Type 
LS502 (Allied Electronics). 


LW resistor from the 
Electrothermal ‘‘Pre- 
cistor’’ range. 


and from 0.192 to 2MQ2 (4W). 
Tolerances are from 0.1% to 0.01% 
dependent on value; the stability is 
better than +0.02%. Maximum 
working voltages are 550V (4W) and 
750V GW). 

7WW 312 for further details 


Electronic Counter 


FREQUENCY measurements up to 
20Mc/s may be made with the 
counter Type 3135 manufactured by 
P.E.K. Electronic, Tettnang, Wiirtt, 
Germany. The gating circuits can 
be controlled -by hand-operated 
switches on the front panel of the 
instrument or by pulses —4 to 
—10V in amplitude. Eight meters 
are used for readout presentation. 
Transistors are used throughout the 
instrument which may be powered 
from a 220V alternating mains supply 
or from a 6V battery. The instru- - 
ment may be used over a tempera- 
ture range of 10 to 45°C. The weight 
of the’ counter is 13kgm and the 
dimensions are 430 x 200 x 180mm. 
7WW 313 for further details 


Low-temperature Oven 

A NEW low-temperature oven 
(Type I. 3/105) with a capacity of 
5.6 cubic feet is available from ‘Griffin 


A 
Mode! 10-12U general-purpose 
oscilloscope. 


A 
Counter Type 3135 manufactured by P.E.K. Electronic. 
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and George, Wembley, Middlesex. 
Besides thermostatic temperature 
control, the oven has a toughened 
glass interior door and four non- 
tip sliding shelves; these can be 
adjusted to give shelf height varia- 
tions. The maximum temperature 
that can be obtained is +105°C. At 
37°C the maximum temperature 
variation is 0.8°C and the tempera- 
ture drift over 72 hours is within 
0.4°C. 


7WW 314 for further details 


Tape Head Cleaning 


AN often-neglected task is the re- 
moval of oxide deposits from tape 
recorder heads. To facilitate this 
duty, Tape Recorder Maintenance of 
Kennington Road, London, S.E.H, 
have introduced a brush which has 
an angled “blade.” This is suffi- 
ciently small to slip into the major- 
ity of tape channels without 
removing cover plates. The angle 
and stiffness of the bristle is claimed 
to enable efficient removal of de- 
posits without scoring the heads. 
The brushes cost 4s 3d each. 

7WW 315 for further details 


Voitage Stabilizers 


THE BTR range of mains voltage 
stabilizers manufactured by Claude 
Lyons, Hoddesdon, Herts, has been 
increased so that three basic types 
are available for 240V_ operation 
and three for 115V operation. For 
the 240V models, the operating 
voltage can be set as required 


from 200 to 254V and the out- 
put current ratings are 2A in the 
5A 
For 


case of the Type BTR-2, 
(BTR-5) and 13A (BTR-13). 


115V models, the operating voltage 
is adjustable from 100 to 127V and 
the current ratings are 3.5A (BTR- 
L4), 9A (BTR-L9) and 23A (BTR- 
L23). All models provide three 
alternative input ranges selected by 
a link, these being —15% to +5%, 
+10% or —5% to +15% relative to 
the set operating voltage. Each 
model can be provided with filters 
but without these they have a total 


distortion of less than 7%, and out- 


put accuracy of +0.3% at any load 
current from zero to full load. They 
are unaffected by frequency varia- 
tions from 45 to 65c/s. When filters 
are provided the total distortion, at 
the frequency of the filter, is below 
BG. 

7WW 316 for further details 


Recording Heads 


MAGNETIC recording heads for 
professional applications are avail- 
able to customer specification 
through a new design and manufac- 
turing service announced by Mullard. 
Recording heads for tape, magnetic 
discs and drums can be supplied for 
either single-track or multi-track 
applications in video tape recorders, 
computers and professional audio- 
frequency recording equipment. In 
place of the conventional laminated- 
metal construction a ferrite is used 
and they will work up to 10Mc/s. 
By. moulding glass in the gap 
between the pole pieces a sharply 
defined gap is obtained and wear of 
the ferrite at the pole pieces is very 
much reduced. Gap sizes of down 
to 1 micrometre (micron) can be 
supplied. Other advantages claimed 
for the heads include lower power 


Brush for cleaning tape heads. 
Maintenance.) 


(Available from Tape Recorder 


i 
nail. a 


losses, less head noise and a life- 
expectancy increase of 10 times that _ 
of more conventional heads. ~ : 
7WW 317 for further details 


Plastic Labels 


A NEW tool has been added to the 
range of Dymo Tapewriters manu- — 
factured by Hellerman Equipment, 
Crawley, Sussex. Designated Type 
M1054, it can produce labels up to 
10 feet in length on plastic tape Zin 
wide. The characters are selected 
by a dial; on squeezing the handle 
the character is embossed on the 
tape. A.choice of eleven colours is 
available, although the letters appear 
white. The labels so produced have 
an adhesive-coated backing pro- 
tected by a plastic strip which has 
to be peeled off immediately prior to 
sticking down the label. The 
machine costs £8 12s 6d. 

7WW 318 for further detaiis 


Thermal Delay Switch 


THE latest addition to the range of 
STC thermal delay switches is the 
Type $S110/1D. It consists of two’ 
separate switches mounted in a 
common glass envelope. Each unit 
provides a maximum closing delay 
time of 110 seconds. The switches 
can be used independently or in 
conjunction with one another when 
it is possible to obtain a delay of 
approximately 240 seconds. The 
delay is virtually independent of 
heater voltage variation and ambient 
temperature. The heater of each 
switch requires a 6.3V supply. The — 
contact ratings (maximum) are, on 
make, 100V at 1A a.c. and 220V at — 
1A dic. 


7WW 319 for further details 


Decade Resistance Boxes 


A NUMBER of interesting features — 
are to be found in two new decade 
resistance boxes that are available — 
from Muirhead and Co., Beckenham, ~ 
Kent. The new boxes, Types K-114 
and K-115 are smaller than those 
previously available from the com- 
pany and the use of improved resist- 
ance wire has resulted in higher 
accuracies and lower temperature 
coefficients. The resistors are non- — 
reactively wound in single-layer 
windings on flat Mycalex cards. — 
Four- and five-dial boxes are avail-- 
able, the maximum resistance being 


A 

Dymo Tapewriter Type MI054 uses 3in wide 
plastic tape to produce embossed labels up to 
10ft in length. 


111,1102. The accuracy over most — 
of the range is within 40.05%. 
Silver studs and silver-graphite 
wipers are features of the miniature 
rotary switches used in the boxes. — 
The metal cases ensure adequate 

(Continued on page 177) 


<q 
Voltage stabilizer Type BTR-1I 3 from the new 
range of Claude Lyons stabilizers. 
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Getter welded in two places 


‘Insulator protecting structure 


from getter splash 


Two lugs on anode locked by 
strap to mica 


Edges of anode bent out for 
strength 


One-piece ribbed anode structure 
with two bars 


Independent Heater bars fixed to 
micas and welded to valve leads 


a 
sg 
8 Es) 
Commercial | European Funan 
Type No: Type No. Type No, 
*6AL5 EB91 5726 
6BAG6 EF93 5749 
6BEG EK90 5750 
12AX7 ECC83 6057 
6AL5 EB91 6058 
6BR7 = eg 
12ATT ECC81 6060 
6BW6 = 6! 
5763 QVO3-12} 6062 
6X4 EZ90 6063 
6AMG EF91 6064 
9D6 EF92 6065 
12AU7 ECC82 6067 
6CH6 EL821 6132 
13D3 - 6158 
*(Short 
Bulb) 


TAIOIO7 (1) 


CV 
No. 


CV4007 
CV 4009 
CV4012 
CV4004 
CV 4025 
CV4006 
CV4024 
CV 4043 
CV 4039 
CV 4005 
CV4014 
CV4015 
CV 4003 
CV4055 
CV 4068 


WIRELESS WORLD 73 


sis 
HE 


Cathode locked in top mica 


Double mica insulators 


Grid locking clips in mica 


Extra anode support 


Valve leads welded direct to grid 
supports 


Extra support here 


The production of the Brimar Trustworthy series 
was preceded by one of the most extensive valve 
design investigations ever undertaken. Every pos- 
sible cause of valve failure was examined minutely 
and new production techniques and processes were 
developed. The result was a range of valves of a 
completely new design which were in every way 
superior to their Commercial equivalents. 

Brimar Trustworthy Valves have markedly improved 
micas, grid profiles, metal piece-parts, tungsten and 
heater coatings. Under test, these Special quality 
valves have to stand up to the severest shock treat- 
ment—blows from four directions at 500 g. accelera- 
tion, alternate immersion into boiling and ice-cold 
water, intense vibration over long periods and heavy 
electrical and mechanical stress. 

Years of experience have proved that Brimar Trust- 
worthy Valves will provide, and continue to provide, 
the utter reliability that high grade equipment 
demands. 


So why take the risk of frequent valve breakdowns 
when for so little you can ensure complete trust- 
worthiness? 


Thorn-AEl Radio Vaives & Tubes Ltd 
155 CHARING CROSS ROAD, LONDON WC2 GERrard 9787 


7WW—115 FOR FURTHER DETAILS, 
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QUARTZ STABILITY 


CRYSTAL OVENS 
The Marconi ‘change of state’ oven employs no thermometer 
switch and has a switching differential of 0.0014°C. 


Orthodox crystal ovens, using thermostats or thermometer 
switches, are available where wider temperature variations 


are acceptable. 


CRYSTAL FILTERS 

Standard crystal filters with SSB or bandpass characteristics 
are available for 100 kc/s operation, and I.F. filters for 455 kc/s. 
Many special filters are available for frequencies up to 

20 Mc/s; and new designs can be produced to meet 
specific requirements. 


The Specialized Components Catalogue lists over 110 Marconi 
Components, the design and manufacture of which is undertaken only 
when no suitable alternative is available, and in almost every case 
Marconi components are designed for higher performance and are 
made to closer tolerance than any available alternative. 


Marconi specialized components 


The Marconi Company Limited, Specialized Components Division, Chelmsford, Essex, England 
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~ CD.1220. 
range of O.lusec/cm to 12sec/cm 


Decade resistance box Type 
K-115-B manufactured by 
Muirhead and Co. : 


v ae 


BOA cine 


A : 
Solartron oscilloscope Type CD.1220 with 
wide-band, single-trace y amplifier. 


screening and a terminal enables the 
screen to be connected to either of 
the resistance terminals or to any 
point of the circuit to which the, box 
may be connected. The terminals 
are so designed that the portion 
which clamps the lead does not 
rotate as the head is screwed down. 
7WW 320 for further details” 


Soldering Iron 


“MEASURING only 54in long, and 


weighing 4gm, a new Oryx solder- 
ing iron is available for 6V working 
(SW). The ;sin tip is interchange- 


able without the need for fixing 


screws or rivets, etc. The iron is 
distributed by W. Greenwood Elec- 


tronic, Finchley Road, London, and 


it is claimed that it will heat up to 
320°C within 18sec. The retail 
price is 27s 6d. 

7WW 321 for further details 


Oscilloscope 


TWO timebases are provided in the 
new Solartron oscilloscope Type 
Tumebase. “Av has a 


while timebase “B” has a range of 
2usec/cm to Isec/cm. This latter 
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A 
U.h.f. 
$TC7298. 


triode valve Type 


unit may be used to delay the former 
by 2usec to 10sec (both can be ex- 
panded up to 5 times). The x 
amplifier has a bandwidth of z.f. 
(zero frequency) to 150kc/s (—3dB) 
with a maximum sensitivity of 
200mV/cm. The oscilloscope is sold 
without a y amplifier but provision 
is made for plug-in units, two of 
which are immediately available. 
The single trace unit, Type CX.1256, 
has a bandwidth of z.f. to 40Mc/s 
with a sensitivity of 50mV/cm to 
50V/cm. The dual trace unit, Type 
CX.1257 (sensitivity 50mV/cm to 
50V/cm), has a bandwidth of z.f. to 
24Mc/s. The main oscilloscope 
costs £545, the single trace unit £50 
and the dual trace unit £100. 


7WW 322 for further details 


U.H.F. Triode 


A HIGH-SLOPE triode valve, 
which can be used as a unilateral 
replacement for the 2C39A, is an- 
nounced by S.T.C. (Valve Division, 
Paignton, Devon). Designated the 
Type STC7298, it is more rugged 
than the 2C39A triode and the dis- 
tributed inductance and capacitance 
of the grid/cathode and grid/anode 
configurations are more tightly con- 


A Oryx 6V soldering iron. 


Goodmans *“‘ Sin Inverted’’ slim loud: 
speaker. 


trolled. Applications include use as 
a power amplifier, oscillator or fre- 
quency multiplier at frequencies up 
to 3,000Mc/s. The cathode is in- 
directly heated, the filament voltage 
being 6.0V (1A). The valve con- 
forms to the U.S.A. JAN-7289 
specification, 

7WW 323 for further details 


Slim Loudspeaker 


A-NUMBER of slim loudspeakers, 
particularly suited to the domestic 
radio and car wireless industries, are 
available from Goodmans Industries, 
Wembley, Middlesex. The slimmest 
of these loudspeakers is the Type 
5in Inverted which is only 1;4in when 
measured from back to front. 
Several alternative magnet systems 
and voice coil impedances can be 
supplied, 

7WW 324 for further details 


U.H.F. Pre-amplifier 


WOULD-BE viewers of the forth- 
coming BBC.2 programmes in weak 
signal areas may find a considerable 
improvement in reception by the use 
of the Labgear (Cromwell Road, 
Cambridge) masthead u.h.f. ampli- 
fier. Transistors are used and the 
power supply to the unit can be 
made via the coaxial downlead. The 
gain is approximately 14dB (Chan- 
nels 23-33) and both input and out- 
put impedances are nominally 750. 
The amplifier is housed in a cylin- 
drical plastic case with a diameter 
of 3+in and 1l#in deep. The cost 
is £5 5s. Two optional power units 
are available, a mains power unit 
(£3 15s) and a battery power unit 
(17s 6d). 


7WW 325 for further details 
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RECENT TECHNICAL DEVELOPMENTS 


Remanent Magnetic Alloy 


The highest value of remanent induc- 
tion of any magnetic material is 
claimed for a new member of the 
cobalt-iron-vanadium family of alloys 
—Remendur. It has been developed 
by the Bell Telephone Laboratories 
for use in switching applications, one 
of which being the “ferreed,” which 
is a reed relay used for cross-point 
switching in electronic telephone ex- 
changes. The new material possesses 


One application of Remendur is as pole- 
piece for the ‘‘ferreed’’ switch. Plates of 
Remendur are mounted parallel to the 
reeds, outside the glass; the whole is sur- 
rounded by a switching coil, the Remendur 
providing ‘‘hold’’ conditions after switch- 
ing by a pulse. 


several mechanical and _ electrical 
advantages over the ferrites used for 
switching. A square hysteresis loop 
is combined with a temperature- 
stable coercive force, which is con- 
trollable between 20 and 60 oersteds 
to give remanence values of 16,000 to 
21,500 gauss. Mechanically, the 
alloy is sufficiently malleable and 
ductile to be formed into ribbon and 
fine wire, and its coefficient of expan- 
sion is similar to that of glass. 


Delay Line 


One factor which may possibly 
~ affect the current controversy on 
colour television systems is the cost 
of receivers. The delay line used in 
SECAM has been a fairly costly 
item, chiefly due to the special type 
of glass used and close dimensional 
tolerances required. The French 
firm C.S.F. have now developed a 
line made in mild steel which is 
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driven in shear by two lead zirco- 
titanate ceramic transducers. ‘The 
steel used for the bar presents no 
supply or price problems, and 
machining need not be extremely 
precise. Quantity production price 
has been estimated at. £1 per line. 


Magnetic Recording Head 


A magnetic head specifically de- 
signed for the recording of up to 40 
tracks on conventional quarter-inch 


‘tape was described by Dr. J. CG: 


Barton and C. T. Stockel in the 
January 1964 issue of “The Radio 
and Electronic Engineer ”’—the 
journal of the I.E.R.E. It was pointed 
out that the conventional method, in 
which the tape is passed across the 
gap in a magnetic circuit is very 
inefficient, as the greatest field 
strength is concentrated between the 
faces of the gap, only the fringing 
field being important in magnetizing 
the tape. In the method described, 
the conventional magnetic circuit is 
abolished, and the magnetic field 
round a current-carrying conductor 
is used. A stack of silver and mica 
sheets are clamped together, the end 
of the resulting block being shaped 
and polished to the requisite convex 
form, and the conductor—a wire—is 
soldered across the end of the block 
in a direction perpendicular to the 
plane of the sheets of silver and mica. 
The silver sheets are taken in pairs, 
a current being passed “up” one 
and “down” the other, passing 
through a small length of the wire 
in the process. To overcome the 


1.L.S. MONITORING 


On page 133 of the previous 
issue under the title “I.L.S. 
| Monitoring” we described a 
precision instrument for the 
measurement of modulation 
characteristics which has been 
developed by Wayne Kerr 
Laboratories Ltd., in conjunc- 
tion with R.A.E. In our report 
we attributed this development 
to Dawe Instruments and we 
offer our sincere apologies to 
both firms for any embarrass- 
ment which this error may have 
caused, 


i 
} 


Pas 

= i 
1 MICRON" 

7 


or 


50 MICRONS 


Recording head due to Dr. J. C. Barton 
and C. T. Stockel. Tape moves across 
curved end of block in direction parallel 
to sheets of material. 


problem of wear (although the wire 
can be faired in to the head contour 
by epoxy resin) an alternative form of 
conductor has been developed. This 
is a strip of evaporated silver set 
edge-on to the tape at the corner of 
the head. The inductance of the 
heads so obtained is less than InH 
(less than the lead inductances) and 
each element has a resistance of 
about 20m2. 


High-speed Facsimile 


An experimental data transmission 
system for black and white facsimile 
has been designed by Bell Telephone 
Laboratories. It is capable of trans- 
mitting up to sixteen 11 X84in pages 
per minute at 100 lines per inch 
definition over a channel of 240kc/s 
bandwidth. In normal methods of 
transmission the scanning process 
produces voltages which are opposite 
in polarity for black and white areas 
of the page. In this way, a certain 
amount of redundant information 
must be transmitted and-the channel 
is not used efficiently. In the new 
method, advantage is taken of the 
fact that only relatively infrequently 
does the scanner encounter a sudden 
change between black and white, 
and if only the changes are trans- 
mitted, bandwidth is saved. Also, 
the pulses are fairly infrequent, and 
while keeping the transmitted power 
to a reasonable level, the pulses can 
be made larger and signal-to-noise 
ratio improved. The pulses are 


used to modulate a carrier for trans-_ 


mission to a remote office, and after 


demodulation are used to trigger a 


bistable flip-flop, whose output is a 


replica of the voltages obtained by — 


the scanner. 
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A POSSIBLE SOLUTION USING 
TORSION-WIRE SUSPENSION 


By JOHN K. MURRAY, Assoc. 1.E.R.E. 


O anybody about to purchase a gramophone pick- 
up the author would always advise, “Buy the 
best you can possibly afford, and you. will 

remain pleased with it in the years to come.” 

Following his own good advice, he recently bought 
what he regarded as the best stereo pickup cartridge 
available, and was then faced with the inescapable 
fact that he could not afford the sort of arm that 
would do it justice. This led to serious thoughts 
-regarding the construction of an arm in the home 
workshop and, while thinking about the relative 
advantages of knife edges versus miniature ball 
races, and springs versus counterweights, it was 
thought worth while to list the virtues that the ideal 
pickup arm should possess. These were his con- 
clusions :— 

1. Friction in both vertical and horizonal planes 
should be negligible. 

2. Groove jumping and record damage due to 
mechanical shock from any direction should not 
CCcur, 

3. It should not be necessary to level the turn- 
table. Ideally the system should be capable of 
playing a record in any position. 

4. The system should be capable of playing 
warped records—the pickup should not only stay 
in the record groove but should track stereo records 
correctly without audible distortion. 

In order to follow the reasoning behind the evolu- 
tion of an arm which almost, if not entirely, meets 
the above requirements, let us consider the limita- 
tions of the more common pickup arms. 

Item 1 is met, fairly easily, by using a knife edge 
or miniature ball races for vertical motion, and ball 
races for horizontal motion. Knife edges are, how- 
ever, unsuitable for use in mobile or portable equip- 
ment, and do not take kindly to vertical shock. 

Item 2 raises the question, “ What happens when 


MAIN 
COUNTERWEIGHT 
A 


Fig. I. Torsion wire 
mounted so that the 
anchorage is at the centre. 


TORSION WIRE BENT 
AND SOLDERED 


TENSION 
ADJUSTMENT 
NUT 


END CAP 1S ROTATED 
TO PROVIDE TORSION 
AND LOCKED WITH THIS SCREW 
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NYLON BUSHES 


PICKUP ARM 


PROBLEMS 


the pickup jumps grooves?” A moment’s thought 
reveals that, at the instant of impact, it is not the 
pickup head that moves. In fact, due to its inertia, 
the head tends to stay still, and it is the record that 
moves relative to a stationary pickup head. 

If the moving parts, consisting of the head and 
arm assembly, could be dynamically balanced in all 
planes, then acceleration due to shocks from any 
direction would cause no relative movement between 
head and groove. This, of course, necessitates the 
use of a rather elaborate counterweight system, 
which should be adjusted so that perfect dynamic 
balance is obtained. Such a system would, how- 
ever, require a spring to provide the downward 
tracking pressure, as no out-of-balance component 
could be permitted. 

The use of a dynamically balanced system satisfies 
the requirements of shock immunity and provides 
freedom from levelling problems. Unfortunately, it 
doubles the inertia of the moving system and so 
makes the task of tracking warped records even 
more difficult. In order to track warped or 
buckled records, it is essential to have very low fric- 
tion bearings and a pickup arm system with low 
mass. Since this mass includes the counterweights, 
any reduction in head mass will enable a twofold 
improvement to be achieved. These remarks also 
apply to eccentric records which, fortunately, are 
not often encountered nowadays, thanks to improved 
manufacturing techniques. 

Since badly buckled records are the exception 
rather than the rule, a compromise solution to the 
problem was found by deliberately increasing the 
tracking pressure as the head is raised above its 
normal playing position. As the crest of a buckled 
part of the record lifts the stylus the spring provid- 
ing the downward tracking pressure is extended to 
a greater degree and the tracking pressure increases. 


SUBSIDIARY COUNTERWEIGHT 
TO BALANCE HEAD OFFSET 


TORQUE TUBE 


ne \\ 
ple 
L END CAP 


Z TENSION 
sce ADJUSTMENT 
NUT 


os 


FILLED WITH MS4 SILICONE COMPOUND 


CLAMPING SCREW \ 


SECTION THROUGH A-A 
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SUBSIDIARY COUNTERWEIGHT SEP ug 
c AD OFFSE ee al 
TO BALANCE HEAD OFFSET * C= counTeRWEIGHT 


———f 


TORSION WIRE CLAMPED 
BY ADJUSTING ARM 


ADJUSTING SCREW 


sf 


TORSION WIRE ANCHORED 
AT REMOTE END OF TUBE 


HORIZONTAL MOTION PIVOT 


Fig. 2. In this method of* mounting, vertical motion twists 
the centre relative to the ends. 


This may be made to offset the disadvantages of 
increased inertia due to the use of counterweights, 
when playing buckled records; it cannot, of course, 
produce any improvement in the case of eccentric 
records. : 

In passing, it might be worth mentioning that this 
is the exact opposite of the problem encountered by 
manufacturers of auto-changers, who go to great 
lengths to maintain reasonably constant tracking 
pressure, regardless of the height of the pickup 
head. This is a very real problem when playing 
the top record in a pile of eight. The dynamically 
balanced system could still be used with an auto- 
changer, if provision were made for raising the 
pickup arm pivot and spring anchorage every time 
a record dropped on to the turntable. 

A practical pickup arm was evolved as a result 
of the foregoing considerations and a torsion wire 
suspension* was chosen. This method of suspen- 
sion provides virtually frictionless vertical motion 
and a convenient method of applying the downward 
tracking pressure. The torsion wire may be mounted 
in either of two ways:— 

(a) The two ends of the wire may be twisted 
with respect to a fixed anchorage at the centre 
(Fig. 1). 

(b) The pickup arm may be attached to the 
centre of the wire, so that vertical motion twists 
the centre relative to the ends (Fig. 2). 


Practical Details 


The construction details of importance are the use 
of torque tubes to contain the torsion wire, and the 
use of nylon bushes. The torque tubes are filled 
with M.S.4 compound (Midland Silicones Ltd.) to 
damp any tendency of the torsion wire to resonate. 
The wire passes through nylon bushes whose centre 
holes are large enough not to touch the wire in 


normal usage. These bushes serve the dual function ~ 


of retaining the silicone compound, and as safety 
bearings in the event of violent mechanical shock. 


*Provisional Patent No. 29319/63. 
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In case any readers wish to experiment along 
similar lines, the following details may be of interest. 


Torsion Wire: This should be approximately 42in 
long and should be made of piano wire or similar 
high-tensile steel. The diameter of the wire 1s 


quite important, as this governs the increase in 


tracking weight as the pickup head is raised above 
its normal playing position; a diameter of 0.028in 
(22 s.w.g.) was used in the experimental model. 


Torque Tubes: The original torque tubes -were 
made out of “in brass tubing with a bore of #in. 
The torque-tube material and dimensions are not, 
of course, important to. the functioning of the 
pickup. Brass is easily worked, it is quite strong 


enough for the purpose, and the diameter chosen 


enables 2 B.A. threads to be cut for the tension 
adjustors. 


Nylon Bushes: With the exception of the inner pair 
of bushes which have a bore of azin, all the others 
have an internal diameter of isin. These holes 
should be drilled first, before adjusting the outside 
diameter to be a push fit in the torque tube. Hav- 
ing inserted the bushes in the tube, once again, 
pass the drill through the bushes to ensure that 
they are still the same diameter. Each bush should 
be approximately 4in long. 


Performance 


During a demonstration of this arm at the author’s 
home, a visitor brought a badly warped and heavily 
modulated disc which had proved to be unplayable 
on a number of record players. This arm, however, 
tracked the disc perfectly at 14 gm. No audible 
difference in. quality was noticeable when the same 
record was played with a pile of three florins placed 
under one edge. 

A transcription turntable and the “development 


model” of this arm were installed in a portable © 


carrying case some 12 months ago and have with- 


stood many bumpy miles in the back of an estate - 


car, without mishap. 
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CLUB NEWS 


Bradford.—D. M. Pratt (G3KEP) is talking to members 
of the Bradford Radio Society about simple trait aren on 
April 7th at 7.30 at 66 Little Horton Lane, Bradford 5. 


Halifax.—* Medium-wave DX’ing” is the title of the talk 
to be given by D. Howell to members of the Northern 
Heights Amateur Radio Society on April 29th at 7.30 at the 
Sportsman Inn, Ogden. 


Heckmondwike.—The April meetings of the Spen Valley 
Amateur Radio Society include a talk on “Telstar” by H. 
Tomlinson (16th) and another on amateur radio gear by 
J. H. Withers (30th). Meetings are held at 7.15 at the 
Grammar School. 


North Midland Mobile Rally.—This event, 
Societies, will take place in Trentham Gardens, near Stoke- 
on-Trent, on 19th April. An exhibition is being staged in 
conjunction with the Rally. Details are available from R. 
Yates (G3NGL/T), 28 Daimler Road, Birmingham 14. 
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When greater power is required for h.f. radiotelephones, Rediplex 
SB “systems or other suitable transmitters, this self-contained 
Linear Amplifier will provide 750 watts p.e.p. continuous output 
or an input of only 50 watts p.e.p. over 2-18 Mc/s. 

..and more versatility ? The GA. 406 provides four frequencies, 
hree of which are pre-set while the other can be continuously tuned 
tom the front panel. Channel selection can be operated manually 
yr automatically by suitable drive units such as Rediplex or the 
GR. 410. Front panel control switches amplifier out of circuit 
when extra power is not essential and comprehensive metering 
facilitates the rapid setting of different operating frequencies. 

» 4 frequencies—2-18 Mc/s (3 pre-set and 1 continuously 
unable). @ Fully automatic transmit/receive switching. @ Optional 
emote control facilities. e Comprehensive metering and optional 
V.S.W.R. indicator. @ Built-in power unit using silicon diodes. 
» Input 50 watts p.e.p. at 50 ohms. @ Rack size 14in x 19in x 18fin. 
Full technical particulars of this versatile Linear Amplifier are 


iailable on request. 


S106 IC 


edifonss.6 


REDIFON LIMITED. Communications Sales Division, 
Broomhill Road, London, S.W.18 Tel: VANdyke 7281 
A Manufacturing Company in the Rediffusion Group 


7VYJW—117 FOR FURTHER DETAILS. 
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Reliability 


COMMENTING on recent criticisms of the cost of 
servicing military equipment and the reliability of elec- 
tronic equipment in general, the Electronic Engineering 
Association states that critics should look beyond the 
“engineering.” It stresses that one of the root causes 
of “unreliability” is the Government’s insistence on 
“competitive tendering,” and adds “the purchase of 
complex electronic equipment, even with a detailed 
specification, just on the basis of cheapness is not con- 
ducive to long reliability.’ The Association suggests 
that it would be more sensible if the Government asked 
for tenders on the basis of “initial cost plus servicing 
for life. . . . The one fact on reliability which cannot 
be repeated too often is that increased reliability costs 
money, and that buying the cheapest equipment avail- 
able will only tend to lead to increased servicing costs.” 


WWYV Propagation Forecasts 


PROPAGATION forecasts, previously broadcast by the 
American standard-frequency transmitter WWV at 194 
and 495 minutes past each hour, are now transmitted 
every five minutes. A forecast follows the station an- 
nouncement at 44 minutes past the hour, and is repeated 
every five minutes thereafter. Given in morse, the fore- 
casts consist of the letter N, W or U, followed by a 
figure, “The letters apply to the following propagation 
conditions at the time of transmission: W—ionospheric 
disturbance in progress or expected; U—unstable con- 
ditions, but communication possible with high power; 
and N—conditions normal, no warning necessary. 

The expected propagation conditions during the sub- 
sequent 12 hours are indicated by the following figures: 
1—impossible; 2—very poor; 3—poor; 4—fair to poor; 
5—fair; 6—fair-to-good; 7—good; 8—very good; and 
9—excellent. 

The forecasts, which are intended primarily for trans- 
atlantic high-frequency circuits, are broadcast from six 
transmitters near Beltsville, Maryland, on the following 
frequencies (e.r.p. in kW is shown in parentheses):— 
2.5 Mc/s (1); 5 Mc/s (8); 10Mc/s (9); 15 Mc/s (9); 
20 Mc/'s (1); and 25 Mc/s (0.1). 

Trans-Pacific propagation forecasts continue to be 
broadcast by WWVH, at Puunene, Hawaii, at 9 and 39 
minutes past each hour on 5, 1Q and 15 Mc/s. 


Aeronautical Radio Conference 


THE first session of the Aeronautical Radio Conference, 
whose task is to draw up a new world-wide plan for 
high-frequency long-range communications for aircraft 
flying on national and international air routes, closed 
recently after having met for four weeks in Geneva. 
This session has been concerned with determining the 
operational and technical principles to be used in the 
preparation of the new plan, and has produced a 135- 
page report containing its findings. 

On the basis of the findings, the telecommunication 
administrations of I.T.U. member countries will, before 
the second session of the conference which is to take 
place early next year, submit statistics of flight activity 
to the International Frequency Registration Board; the 
permanent organ of the I.T.U. dealing with the registra- 
tion of radio frequencies throughout the world. ‘The 
existing aeronautical h.f. allocations were drawn up at 

the last Aeronautical Radio Conference, which was held 
in Geneva in 1948-49. 
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Automatic Landings 


THE introduction of the Trident aircraft on some of 
B.E.A.’s regular passenger services this month sees a 
significant step forward in the development of automatic 
landing apparatus, as it will be used for all fine weather 
landings. Smiths Aviation Division, who, in collabora- 
tion with the Blind Landing Experimental Unit at 
Bedford, developed the R.A.F. “V” bomber automatic 
landing system, are responsible for the Trident instal- 
lation. The Trident system is somewhat similar to the 
“VV” bomber installations, which now have been opera- 
tional for about five years; the main differences being 
that I.L.S. guidance information is used for the whole 
of the descent (whereas the military system uses a leader 
cable for the last half mile), and that the system is 
triplicated. Only two of the system’s channels will be 
used initially for the fine-weather landings. The third 
channel will be connected before all-weather landings 
are attempted in about three years’ time. Using the 
civil system, some 12,000 automatic landings in a 
number of different types of aircraft have been made 
without incident. 


A British Acoustical Society ? 


MOVES are on foot to co-ordinate the work of the 
Acoustics Group of the Institute of Physics & the 
Physical Society, the Society of Acoustic Technology 
and some specialist groups within the I.E.R.E. and the 
I.E.E. by the formation of a British Acoustical Society 
which could act for all professional interests in acoustics 
(building, engineering, medical, etc.) and could, for 
example, organize the International Congress on 
Acoustics when this country is called upon to act as 
host. Preliminary discussions have already been held 
under the auspices of the Royal Society, 


Educational Television Service.—As a result of discus- 
sions between the Postmaster-General, the Ministry of 
Education and the Scottish Department of Education, 
two hundred and eighty-one schools in the Glasgow 
area are to receive a local educational television service. 
Programmes, which can be transmitted simultaneously 
on up to four different channels, will be relayed by a 
series of microwave and cable links from two studios 
located in the centre of Glasgow. The complete studio, 
transmission and reception equipment is being supplied 
by Pye. Some three hundred 27in television receivers 
have already been supplied. The scheme will start in 
September this year and cost the Department of Educa- 
tion an annual rental of about £40,000.. 


BBC-2 Trade Transmissions—The nominal e.r.p. 
of the Channel-33 trade test transmissions from Crystal 
Palace has been increased to the full 500kW. The 
increased power will be maintained as far as possible 
throughout the trade tests which will continue until 20th 
April on the existing schedule: Mondays to Fridays 9 
a.m. to 1 p.m. and 2 p.m. to 8 p.m.; Saturdays 9 a.m. to 
8 p.m. 


At the last Radio Amateur’s Examination, held in 
December, 75% of the 506 candidates passed. In the 
previous year when 418 sat for the examination 70% 
were successful. 
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Swedish Exhibition of British Components.—The 
Radio and Electronic Component Manufacturers’ Fed- 
eration is to sponsor an exhibition of British components 
in the Ostermans Marmorhaller, Stockholm, from 13th to 
16th October, 1964. The show, provisionally named 
The British Electronic Component and Instrument 
Exhibition, is the fifth in the series which the Federation 
has organized and will not be restricted to members of 
the R.E.C.M.F. Full details and application forms are 
available from Industrial Exhibitions Ltd. 9 Argyll 
Street, London, W.1. : 


The sixth annual Aslib Electronics Group Conference 
will take place at Ashridge College, Berkhamsted, on 
5th-7th June. The conference will open on the Friday 
evening with a talk and demonstration on “ stereophonic 
sound” by Dr. D. M. Manley. There will be two main 
sessions, one on “computers, mechanization and docu- 
mentation,” and another on “indexing and information 
retrieval.” Further information can be obtained from 
the conference secretary, R. S. Lawrie, Chief Librarian, 
Sperry Gyroscope Company Ltd., Downshire Way, 
Bracknell, Berks. 


Four of the five British firms awarded gold medals at 
the Leipzig Spring Fair for outstanding exhibits are in, 
or. associated with, the electronics industry. Decca 
Radar received a medal for their D202 marine radar; 
Vacwell Engineering for an automated controller for 
checking transistors; Unicam Instruments for an infra- 
red spectral photometer; and Slee Semiconductor 
Equipment for their micro-welding machines used in the 
production of semiconductors, 


Hearing Aid Imports.—In answer to a Parliamentary 
question in the Commons recently as to how many 
hearing aids were imported, Mr. Heath, the Secretary of 
State for Industry, Trade and Regional Development, 
replied: “Details of quantity are not available, but, in 
the twelve months ended January, 1964, the total value 
of imports of hearing aids, including parts, was 
£632,083.” 


During the Shakespeare Quatercentenary Festival 
22nd-25th April the Stratford-upon-Avon & District 
Radio Club will be operating a transmitting station with 
the specially assigned call-sign GB2WS. It will operate 
in the 20-, 40- and 80-metre bands after 17.00 GMT 
on the 22nd and from 08.00 to 17.00 on the other days. 
The station will use equipment lent by several manu- 
facturers and a QSL card depicting Shakespeare’s birth- 
place will be used to acknowledge contacts. 


Middle East Radio, a new commercial medium-wave 
broadcasting station at Mansoura, near Port Said, Egypt, 
has begun testing and will be brought into regular ser- 
vice early in April. It is being operated on 818 kc/s, 
with a power of 500kW, by the U.A.R. Broadcasting 
Corporation which has appointed Radio & Television 
Services (Middle East) Ltd., of London, as broadcasting 
consultants and also as international sales representa- 
tives. 


Valve and Tube Measurements.—The first four parts 
of the I.E.C. Publication 151 “ Measurements of the 
electrical properties of electronic tubes and valves” are 
now available from the B.S.I. Sales Branch, 2 Park 
Street, London, W.1. Part 1 deals with the measure- 
ment of electrode current (4s 6d); Part 2 with measuring 
heater or filament current (5s 8d); Part 3 with the 
measurement of equivalent input and output admittances 
(8s 6d); and Part 4 with methods of measuring noise 
factor (10s 2d). The first three parts outline the condi- 
tions to be followed in measurement, but do not give 
measuring methods. The methods described in Part 4 
are based on current practice. 
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The first facsimile newspaper transmission in Europe 
has been inaugurated by Sweden’s Dagens Nyheter 
using the British designed Muirhead system. ‘The 
publishers are now printing the original in Stockholm 
and a facsimile in Jonkoping, 180 miles away. A whole 
page is proofed and placed on the transmitter and in 10 
minutes a negative is received at the printing house, from 
which an offset litho plate is made ready for the press. 


M. of E. & A.2—Last November the electronics in- 
dustry was employing 276,400 compared with 268,000 in 
the aircraft industry. In his report to the council of the 
Electronic Engineering Association, Mr. Gregson the 
chairman suggests “that in view of the large growth of 
the electronics industry in recent years, the Ministry of 
Aviation might more appropriately be called the Ministry 
of Electronics and Aviation.” 


ILF.R.B.—The 1964 chairman of the International 
Frequency Registration Board, one of the four perman- 
ent organs of the International Telecommunication 
Union, is Mohamed Nazir Mirza, of Pakistan. Prior to 
joining the Board in 1959 he was director-general of the 
Pakistan Posts and Telegraphs. 


Academic Awards.—The National Council for Tech- 
nological Awards, set up in 1955 “to create and 
administer technological awards” has been replaced by 
the Council for National Academic Awards. This new 
council has been established on the lines recommended 
in the “Robbins Report” to carry on the pioneering 
work which the N.C.T.A. has done in the field of 
technology— including the introduction of the Dip. Tech. 
—and to extend that work into other disciplines of study. 
The chairman of the new council is Sir Harold Roxbee 
Cox who was chairman of the N.C.T.A. 


I.E.R.E.—An Order in Council dated 26th February 
permits the amendments foreshadowed in our issue of 
December last (page 606) and for Brit.I.R.E. we must 
in future remember to write J.E.R.E. (Institution of 
Electronic and Radio Engineers). For further comment 
see page 159 of this issue. 


LR.E.E. Australia—The word electronics has been 
added to the name of the Institution of Radio Engineers 
Australia which in future will be known as the Institu- 
tion of Radio & Electronic Engineers Australia. 


B.E.A.M.A. in Nigeria—The British Electrical & 
Allied Manufacturers’ Association has established an 
overseas committee in Nigeria. There are ten founder 
members and proposals have been made to elect a 
number of agent members and associate members. P. A. 
Lake, of British Insulated Callender’s Cables Ltd., has 
been elected chairman of the new committee. 


A course of seven evening lectures on “logic algebra 
and its application to system design” (Fee £2) is to 
start on 9th April at the Hendon College of Technology, 
The Burroughs, London, N.W.4. “ Printed circuits ” is 
the theme of another course of six evening lectures 
scheduled to start on 7th April (Fee £1). : 


“ Audio Techniques.”—This is the title of a course of 
six lectures to be given on Tuesday evenings from 21st 
April at Slough College Bucks. ‘The lecturers are Dr. 
G. F. Dutton, G. Balmain, G. A. Cooksey, J. C. G. 
Gilbert, G. Pontzen and R. L. West. (Fee £1.) 


A radio and TV maintenance course will be conducted 


at the Wesley Evening Institute, Wesley Road, London, 


N.W.10, on Mondays and Wednesdays for three months 
from 13th April. (Fee 12s 6d.) 
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PERSONALITIES 


F. Neil Sutherland, C.B.E., M.A., 
M.1LE.E., has been elected president 
of the Electronic Engineering Asso- 
ciation im succession to O. W. 
Humphreys, C.B.E., B.Sc., F.Inst.P., 
M.LE.E., vice-chairman of the 
General Electric Company, Mr. 
Sutherland, who is deputy chairman 
and managing director of the Mar- 
coni Company and is on the board of 


F. N. Sutherland 


several associated companies, joined 
Marconi’s in 1947 from the parent 
company, English Electric, with 
which he had been associated since 
1922. Mr. Sutherland was last year 
appointed as one of the representa- 
tives of the radio industry on the 
Television Advisory Committee. 


C. P. Fogg, B.A., director of 
guided weapons (research and 
general) at the Ministry of Aviation 
has been appointed director general 
of electronics research and develop- 
ment at the M.o.A. Mr. Fogg, who 
- is 49, joined the staff at the Bawdsey 

Research Station in 1937 and’ two 

years later was made a group leader 
responsible for research and deve- 
- lopment of radio receivers, He went 
to Malvern in 1945 and after taking 
charge of three divisions—working 
on transmitters, aerial test gear, and 
receivers and display—he became 
head of the ground radar depart- 
ment in 1956. Three years later 
he transferred to the M.o.A. head- 
‘quarters to become director of 
guided weapons, 


Professor S. Gill, B.A., a member 
of the research staff of Ferranti’s 
computer department and _part- 
time Professor of Automatic Data 
Processing at the Manchester College 
of Science and Technology, has been 
elected to the London University 
Chair of Computing Science, tenable 
at the Imperial College of Science 
-and Technology. 
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T. S. England, Ph.D., B.Sc., 
A.M.LE.E., F.Inst.P., head of the 
physics department at R.R.E,, 
Malvern, has been appointed deputy 
director (equipment) at the Royal 
Aircraft Establishment, Farnborough. 
Dr. England, who is a graduate of 
Durham University, was head of 
airborne radar at R.R.E. from 1959 
to 1961. Prior to this he had held 
several senior Civil Service positions, 
including those of superintendent 
circuits and electronics, and superin- 
tendent radar ballistics at T.R.E. 
(now R.R.E.). 


E. R. Ponsford, deputy managing 
director and one of the founders of 
the Solartron Electronic Group, has 
been appointed managing director. 


W. D. H. Gregson, elected on 
26th February for the second year as 
chairman of the Electronic Engi- 
neering Association, has been with 
Ferranti Ltd. since 1946 and is now 
assistant general manager of the 
Company’s factory in Edinburgh, He 
is 43 and received his technical train- 
ing at Faraday House, London. At 
the beginning of the war Mr. 
Gregson was at the Admiralty 
Signals Research Establishment but 
later joined the R.A.F, In 1946 he 
was technical adviser to the R.A.F. 
delegation at the International Civil 
Aviation Conference in Paris. 


W. D. H. Gregson 


Robert Telford, B.A.(Cantab.), 
M.I.E.E., general manager and a 
director of the Marconi Company, is 
the new vice-chairman of the E.E.A. 
A graduate of Christ’s College, Cam- 
bridge, Mr. Telford, who is 49, 
joined Marconi’s in 1937 and three 
years later was appointed manager 
of the company’s Hackbridge Works. 
In 1946 he became managing direc- 
tor of Marconi Brasileira, returning 
to this country in 1950 and being 


appointed general works manager at 
Chelmsford in 1953. 


G. C, Gifkins, A.M.I.E.R.E., for 
many years a senior colour television 
development engineer with Murphy 
Radio, has been appointed manager 
of Rank-Bush Murphy Colourvision 
Engineering Services. Mr. Gifkins 
will be based at the Welwyn Garden 
City factory, and his duties will 
include technical liaison within the 
company on colour television 
development and research and tech- 
nical help in arranging colour tele- 
vision training courses and literature 
for service engineers. 


Kenneth S. Phillips, B.Sc.(Eng.), 
A.M.LE.E., A.C.G.I., who for the 
past five years-has held several sales 
management positions in the Philips 
organization, has been appointed 
general sales manager (home) of 
Automatic Telephone & Electric 
Company. Prior to joining Philips, 
Mtr. Phillips spent twenty years with 
A.E.I. in engineering and sales 
management. G. N. Reynolds, who 
has been with A.T. & E. since 1937, 
has been appointed general sales 
manager (direct export). 


Captain L. S. Bennett, C.B.E., 
B.Sc., R.N., who served for 19 
years as an instructor officer in the 
Royal Navy until 1956 and for the 
past six years has been on the 
editorial staff of the I.E.E., has been 
appointed: education officer of the 
Institution. He succeeds G. F. 
Stewart, B.Sc., A.M.I.E.E, Capt. 
Bennett served as Commander (L) 
in charge of power, communications 
and navigation aids in H.M.S. 
Implacable, was for three years 
assistant captain superintendent of 
the Admiralty Signal and Radar 
Establishment and for the last five 
years of his service was Senior 
Instructor Commander in the Naval 
Electrical School. 


Capt. L. S. Bennett 
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R. O. R. Chisholm, A.M.I.E.R.E., 
has been awarded the 1963 Prince 
Philip Medal of the City & Guilds of 
London Institute. The medal, which 
is awarded annually and was intro- 
duced last year, is restricted to those 
who have “travelled the City and 
Guilds path,” and is given “in 
recognition of outstanding promise 
or achievement in the promotion, 
theory or practice of science and 
technology.” Mr. Chisholm gained 


R. O. R. Chisholm 


15 City and Guilds’ certificates in 
radio and telecommunications engi- 
neering before receiving his full 
technological certificate in 1950. In 
the following year he won a 
diploma in electronics at University 
College, Southampton, and _ joined 
the British Aircraft Corporation in 
a junior position. Seven years later 
he was appointed chief electronics 
engineer in the guided weapons 
division of the Bristol works and is 
now the division’s chief projects 
engineer. The medal is to be pre- 
sented to Mr. Chisholm by His 
Royal Highness The Duke of Edin- 
burgh on 25th March, at Bucking- 
ham Palace. 


I. G. Gardner has become export 
manager of Marconi Instruments 
Ltd. Mr. Gardner joined Marconi 
Instruments in 1939 after serving 
with the Marconi International 
Marine Company as a_ wireless 
officer and became Marconi Instru- 
ments’ chief of test in 1941; a posi- 
tion he held until 1946. He then 
undertook export duties, represent- 
ing the Company’s interests in the 
Middle and Far East. On his return 
to the U.K. in 1960 he was appointed 
manager of product research and 
two years later he became assistant 
commercial manager, a new post in 
which he was responsible for sales 
in Western Europe. 


R. H. Clarke has been appointed 
chief engineer of Counting Instru- 
ments Ltd. of Boreham Wood, Herts. 
He was formerly principal mechani- 
cal engineer of the avionics group of 
Decca Radar Ltd. 
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H. Barrell, CBeES Discs 
A.R.C.Sc., F.Inst.P., superintendent 
of the standards division of the 
National Physical Laboratory, has 
been appointed chairman of _ the 
B.S.I. Units and Symbols Standards 
Committee. Dr. Barrell joined the 
N.P.L. in 1923. 


Geoffrey N. Bowling, B.Sc.(Eng.), 
A.M.1.E.E., is the new managing 
director of Brookdeal Electronics 
Ltd. and vice-chairman of the Com- 
pany’s subsidiary, Kenton Labora- 
tories Ltd. Mr. Bowling obtained 
his degree and a_ post-graduate 
Diploma in Electronics at South- 
ampton University. He spent the 
first few years of his electronics 
career in Australia before returning, 
in 1957, to take up an appointment 
with Southern Instruments Ltd. In 
1962 he joined the Marconi Inter- 
national Marine Company as deputy 
technical manager, a post he held 
to the end of last year. 


R. John Halford, B.Sc., has been 
appointed product sales manager of 
the newly-formed transducer and 
data products division of the 
Solartron Electronic Group. Mr. 
Halford, who is 30 and a physics 
graduate of London University, 
joined Solartron as sales engineer for 
data-logging systems in 1960, 


OUR AUTHORS 


Ogilvie M. Murray, contributor of 
the article in this issue on the pre- 
diction and planning of television 
service areas, joined the Marconi 
Company as a student apprentice in 
1955 at the age of 18. He is now 
employed in the Radio-wave Propa- 
gation Section of the Marconi 
Research Laboratories and is study- 
ing at the Mid-Essex Technical 
College, Chelmsford. 


John K. Murray, Assoc.I-E.R.E., 
whose article on torsion wire suspen- 
sion of pickup arms appears in this 
issue, spent six years in the Royal 
Signals before 


he was chief test engineer. In 1955 
he joined the staff of Marconi Instru- 
ments Ltd. as a technical author, 
preparing handbooks on oscilloscopes 
and pulse generators. He recently 
transferred to the design department. 


D. F. Bailey, A.M.I.E.E., author 
of the article on page 204, began his 
career as a radar fitter in the R.A.F. 
For the past 14 years he has been in 
industry, including periods with 
Pullin on sonar design and Solartron 


on transistor instrumentation, and is. 


now with Decca Radar as a senior 
engineer. 


OBITUARY 


Norman Preston Vincer-Minter, 
who died on 11th March, aged 67, 
wrote under the pen name of “ Free 
Grid” and contributed for nearly 34 
years the “ Unbiased” page of this 
journal. 

Born in Newmarket, Suffolk, the 
son of the Rev. J. Vincer-Minter, it 
was intended that he should follow 
his father into the ministry and he 
received a classical education at King 
Edward VI School, Bury St. 
Edmunds, and Ardingley College. He 
had passed into Cambridge when the 
1914-18 war broke out and he then 
saw service, first in the Army and 
later, after being invalided out, as a 
wireless operator in merchant ships 
sailing to S. America and to Russia. 
After the Armistice he served for a 
time in N. America under Capt. 
McCoy in an attempt, as he put it, to 
secure the repeal of the 18th amend- 
ment to the American Constitution. 

Returning to a comparatively 
settled life in England he joined the 
staff of Wireless World in 1924 and 
contributed many constructional arti- 
cles as well as taking charge of re- 
plies to readers’ queries. But his 
mischievous spirit often sought outlet 
in ways which were a_ potential 
embarrassment to his more serious- 
minded colleagues, until the editor of 
the day had the inspiration of chan- 
nelling his talents for iconoclasm into 
writing his own regular feature. 


An open grid circuit, causing 
removal of bias and generally unpre- 
dictable behaviour, was a common 
circuit fault in the days of unreliable 
high resistances, and it was this that 
suggested the now famous pseudo- 
nym and title. 


Vincer-Minter~accepted the chal- 
lenge with an enthusiasm which 


never flagged, and although he left — 


the permanent staff to work as a free- 
lance after the last war he continued 
regularly to send us his contributions, 
to sharpen our wits and to save us 
from pomposity. His last contribu- 
tion went to press the day before he 
died. 
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NEWS FROM INDUSTRY 


Group profit, before taxation, of 
the English Electric group of com- 
panies in 1963, amounted to 
£8,218,000 and represented an in- 
crease of £1,888,000 on the previ- 
ous year’s results. In his address to 
the stockholders at the forty-fifth 
annual general meeting Lord Nelson, 
the company’s chairman and chief 
executive, stated that the company’s 
electronic interests accounted for 
more than a quarter of the whole 
turnover. The Marconi Company’s 
turnover was the largest yet achieved 
and net profit was £812,158 as 
against £187,285 in 1962. More than 
half the equipment leaving Marconi 
factories was sent overseas and more 
than four-fifths of the output of the 
broadcasting division was exported. 
Lord Nelson referred to the fact that 
Marconi Instruments exported 50% 
of its output and that total orders 
for the year were 14% above the 
1962 level. Turnover of the English 
Electric Valve Company rose to a 
new level. Profit, after taxation, of 
Marconi International Marine—an 
associate company of English Electric 
—showed a slight increase on the pre- 
vious year’s results at £315,625 
(£311,912). 


The Telegraph Condenser Com- 
pany group profit on trading for 1963 
totalled £403,224. This represents 
a drop of over £40,000 on the pre- 
vious year’s results and a drop of 
over £250,000 on the 1961 results. 
Profit for 1963, after taxation, 
amounted to £114,323 as against 
£131,987 in 1962. 


After provision for income tax of 
$22,375,000, the consolidated earn- 
ings of the Zenith Radio Corpora- 
tion amounted to $20,852,548 in 
1963. This represents a profit in- 
~ crease of 6% ($1,214,480) on the 
previous year’s results. Net consoli- 
dated sales for the year totalled 
$350M and are 12% up on 1962. 


Doppler radar manufactured by 
Decca is to be fitted to the T.S.R.2 
“series of aircraft. This navigation 
equipment is to be used to measure 
the aircraft drift angle and relative 
ground speed. 


V.H.F. radiotelephone equipment 
manufactured by A.T. & E. is to be 
used to extend the public telephone 
service to four small islands off the 
western and southern coasts of Ire- 


land. These are: Inishmeane, 
‘Inishturk, Achillbeg and Long 


Island. 
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Automation in Industry.—‘“ The 
number of computer systems now in- 
stalled or on order in Britain must 
be something like 800,” Mr. Edward 
Heath, the Secretary of State for In- 
dustry, Trade and Regional Develop- 
ment, said recently at a luncheon of 
the Electronic Engineering Associa- 
tion. Mr. Heath stated that the 
growth rate has accelerated over the 
last four years and “in the first 
nine months of 1963, the annual rate 
was nearly double that of 1962. But 
though the pace is swifter, it is still 
not fast enough. Our progress here 
will determine the speed of our whole 
economic advance.” According to 
estimates by the American Diebold 
management consultancy, the num- 
ber of computer installations in the 
United States totalled almost 16,000. 
About 5,000 of these were introduced 
last year. 


B.E.A.M.A. Directory.—Coincid- 
ing with the news of the electrical 
industry’s record export achievement 
of £360M during 1963, is the publi- 
cation of the second edition of “‘ The 
B.E.A.M.A. Directory”. Planned 
on similar lines to the first edition, 
published in 1961, the new volume 
lists manufacturers’ names, U.K. 
addresses and their overseas com- 
panies and agents, and includes a 
classified Buyers’ Guide covering 
more than 1,000 items of electrical 
and allied equipment. A quick- 
reference cross-index system relates 
this section to the foreign language 
sections; in French, German, Portu- 
guese, Spanish and Russian. Nearly 
15,000 copies of the new volume, 
which cost £3, are being distributed 
to overseas buyers by the British 
Electrical and Allied Manufacturers’ 
Association, of 36 & 38 Kingsway, 
London, W.C.2. 


Electro. Mechanisms Ltd., of 218- 
221 Bedford Avenue, Slough, Bucks, 
announce a merger between their 
affiliated company Schaevitz En- 
gineering of Pennsauken, New Jer- 
sey and the Bytrex Corporation of 
Massachusetts. As a result of this 
merger, Electro Mechanisms have 
the U.K. marketing rights of the 
range of Bytrex semiconductor strain 
gauges, transducers and instrumenta- 
tion. 


An order in excess of £26,000 has 
been placed with Rank Cintel for 
the supply of 16mm and 35mm 
film scanners to the Southern Tele- 
visiom Centre, Southampton. This 
completes a further stage in South- 
ern’s 625-line conversion plans. 


Sir Lancelot, the first vessel of a 
future fleet of logistic ships, whose 
task will be the movement of troops 
and vehicles, has been fitted with a 
comprehensive radio installation by 
the Marconi International Marine 
Company. In addition to the con- 
ventional communications, naviga- 
tional and = emergency radio 
equipment, the vessel is fitted with 
closed-circuit. television. This is 
used to assist in navigation and 
beaching, observation of the bow and 
stern exits, and for (tele-ciné) enter- 
tainment. Observation of obstacles 
when beaching the vessel are made 
through a camera fitted with a nar- 
tow angle lens, mounted in the stem- 
head of the vessel. A_ range 
indicating system, projecting a pattern 
of illuminated lines into the stem- 
head camera lens, has been included 
for calculating the distance the vessel 
is from the beach when making a 
landing. Charts giving distance, 
plotted against camera angle, are pro- 
vided. A complex intercom system, 
which includes four solid-state 100OW 
amplifiers, has also been fitted. 


The Marconi Company are to sup- 
ply and install six new I.T.A. tele- 
vision stations. Installations at 
Caithness, Central Berkshire and 
Bedford are each to include four 
translators, four 500-watt amplifiers 
and associated equipment. The sta- 
tions to be built at Dundee, Scar- 
borough and the Isle of Man are to 
be equipped with dual translators, 
dual 500-W amplifiers and associated 
equipment. The six stations, which 
have ‘been designed for unattended 
operation, are scheduled to come into 
service next year. The approximate 
value of the contract is in the region 
of £200,000. 


Five classrooms in the recently- 
opened Riversdale Technical College 
at Liverpool have been equipped 
with communications training equip- 
ment, “designed to provide indivi- 
dual tuition facilities and to simulate 
seagoing reception conditions in 
the classroom.” The installations 
were designed and engineered to the 
college’s specification by Kenton 
Laboratories Ltd., a subsidiary of 
Brookdeal Electronics Ltd. 


Micro-miniature Welding.—Under 
an arrangement with Hughes Inter- 
national (U.K.) Ltd., Hirst Electronic 
Ltd. are to act as the U.K. distribu- 
tors for the range of precision micro- 
miniature welding equipment, manu- 
factured by Hughes Aircraft Com- 
pany, of California. - 
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Under a recent Ministry of Avia- 
tion contract, Decca Radar Ltd. are 
to supply twelve 10-cm airfield sur- 
veillance radars to the Royal Air 
Force. Known as the AR-1l, these 
high definition, 75-mile radars were 
introduced at the end of the last year. 
Delivery will be at the rate of one 
per month starting in June. 


Hawker Siddeley Dynamics 
have formed an industrial electronics 
division. It will operate from the 
company’s Coventry Works, Whit- 
ley. Mr. J. E. Dick has been ap- 
pointed the division’s chief engineer. 


Freudenberg Incorporated, of 50 
Rockefeller Plaza, New York, who 
represent a number of American 
companies have formed B.F.I. 
Electronics Ltd. to look after their 
British interests. This subsidiary 
company is operating under the man- 
agement of A. Dunkley at Sinclair 
House, The Avenue, West Ealing, 
W.13 (Tel.: ALPerton 2113). 


W. L. Gore & Associates Inc., of 
Newark, Delaware, U.S.A., have 
appointed Albert L. Townsend, of 
94 The Ridgeway, Waddon, Croy- 
don, Surrey, as their U.K. repre- 
sentative. Wires and cables, and 
special harnesses are included in their 
range of products. 


C-E-I-R (U.K.) Limited are mov- 
ing their offices and computer service 
bureau from Turriff Building, 
Brentford, to 30-31 Newman Street, 
London, W.1. 


Jones and Stevens Ltd., manufac- 
turers of fractional h.p. motors, fans, 
blowers and laboratory equipment, 
have moved to Henley Road, Berins- 
field, Nr. Dorchester-on-Thames, 
Oxford. (Tel.: Clifton Hampden 404.) 


Langbourne Consultants Ltd., of 

which Langbourne Components 
forms the electronic and electrical 
components division, has moved 
to Langbourne MHouse, 108-110 
Shenley Road, Boreham Wood, 
Herts. (Tel.: ELStree 1137/8.) 


G. A. Stanley Palmer Ltd. and 
associated companies, which include 
Emeco, and Electronics & Automa- 
tion (London) Ltd., have moved to 
Elmbridge Works, Island Farm 
Avenue, West Molesey Trading 
Estate, East Molesey, Surrey. 

(Tate focy Tre 


Chateau Productions Ltd., distri- 
butors of the Microkit condenser 
microphone, have moved to 4 Man- 
chester Street, London, W.1. (Tel.: 
HUNter 2353.) 
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Television set des- 


240,000 ——{- 


patches from British 


manufacturers to the 


210,000 - | 


home market last year, 


according to B.R.E.M.A. 


aoe t | 


estimates, totalled 


1,673,000 compared 


with 1,378,000 in 1962 


and 1,509,000 in 1961. 


During 1963 radio re- 


ceivers, including those 
for car installations, 


showed a slight increase 


on the previous year’s 
results of 2% to 


2,612,000. Radiograms 


reached the highest an- 
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nual figure since 1957, 
at 248,000. 


OVERSEAS NEWS 


Nigeria—An order, worth nearly 
£500,000, from Nigerian External 
Telecommunications Ltd. for equip- 
ment and services covering a major 
expansion of Nigeria’s international 
communications has been received 
by the Marconi Company. It calls for 
the supply and installation of equip- 
ment for a new transmitting station 
at Ikorodu and for the expansion of 
facilities at the existing transmitting 
and receiving station at Ikoyi, which 
will become the new receiving station. 
And also to provide a u.hf. radio link 
between the two sites. For the new 
transmitting station, Marconi’s are 
supplying three 30kW hf. trans- 
mitters, two 10kW h-f. transmitters, 
two 2.5kW m-f. transmitters for mari- 
time services (to be manufactured by 
Redifon), twenty-six masts for aerial 
systems and two additional 3.5kW 
h.f. transmitters for the new direct 
radio circuits with other African 
States. Some of the existing trans- 
mitting equipment at Ikoyi will also 
be transferred to Ikorodu. The exist- 
ing receiving station at Ikoyi will be 
equipped additionally with five hf. 
receivers, four radiotelephone ter- 
minals and inter-station teleprinter 
equipment, plus a comprehensive 
range of monitoring and test facilities. 


India.—Lakhmichand & Co., of 12 
Western Breeze, Causeway Road, 
Bombay 1, have informed us that they 
are interested in acting as agents for 
British manufacturers of transistor 
radio receiver kits, components (in- 
cluding valves and transistors) and 
accessories such as magnetic. tape, 
record changers, aerials, etc. 


Alma Components Ltd., precision 
resistor manufacturers of Diss, Nor- 
folk, have appointed Electronic 
Research Laboratories (Pty.) Ltd., 
of Silbro House, 605 Jeppe Street, 
Johannesburg, as their official agents 
for South Africa. 


Japan.—The Solartron Electronic 
Group, Farnborough, Hants, have 
appointed the Iwasaki Communica- 
tion Apparatus Co. Ltd., of Tokyo, 
licensees for the manufacture of some 
of their oscilloscopes. Solartron have 
been exporting in relatively small 
quantities to Japan for the past 
eighteen months. 


Microwave Equipment for Canada. 
—The Canadian General Electric 
Co., is to supply equipment for a 
new 6Gc/s microwave system to link 
Quebec and Riviére-du-Loup with 
existing Bell Telephone microwave 


routes. The equipment will be 
manufactured in this country by 
G.E.C. (Telecommunications) Ltd. 


at its Coventry factory. 


Radar Simulator Exports,—The 
military systems and simulation divi- 
sion of the Solartron Electronic 
Group have recently received two 
orders for radar simulators for the 
training of air traffic controllers. The 
first comes from the Hong Kong 
government for installation at Kai 
Tak airport and the other from the 
Norweigian civil aviation authorities 
eG use at the Fornebu airport, near 

slo. 


Pye Telecommunications, of Cam- 


bridge, have received a contract, 
valued at about £250,000, for a fixed 
and mobile radiotelephone network 
to cover the whole of Denmark, from 
the Danish State Police. 


Marconi Instruments’ mobile 
showroom is on a three-month tour 
of industrial centres in Spain, Por- 
tugal, Yugoslavia and Germany. 
Since its acquisition in 1959, this 


mobile showroom has travelled more _ 


than 40,000 miles and _ visited 
eighteen European countries.. 
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PEELLERS 


TO. THE EDITOR 


The Editor does not necessarily endorse opinions expressed by his corresp ondents 


Transistor Car Ignition System 


MR. Willis’s article in the March issue is the first ref- 
erence in a British publication that I have seen concerning 
solid-state circuitry in cars. 

However, the existing ignition coil limits the advantages 
to be gained by installing a semiconductor device. The 
use of power transistors with special 250 to 1 and 400 to 1 
ratio, heavy-duty coils results in higher sparking voltage, 
less voltage decline at high engine speeds, greatly increased 
spark-plug life, much less plug fouling, improved petrol 
consumption, longer “ peak-tuned ” periods, easier cold- 
Starts and quicker “‘ warm-ups” together with longer 
contact breaker point life; all at the cost of the unit and an 
increased current consumption (about doubled). Surely, 
a big advance at a small price. 

A simple circuit which can be used with insulated 
breaker points AB or, with a low-power n-p-n type 


RELAY SWITCH 
(COLD STARTS) 


IGNITION 
SWITCH 


250:1- 7 TO 8A 
400:1-9 TOIOA 


ransistor and earthed contact breakers is shown. The 
“contact current would be about 0.5 amp. 

The ballast resistor is shunted only during engine 
starting to ensure coil current constancy even though the 
battery voltage drops momentarily. The circuit can 
easily be converted for negative earthed cars, yet the 
circuit’s time constant is not high; a drop of about one 
amp. can be expected from idling to 4000 and 5000 r.p.m. 
‘with a six-cylinder car. 

Returning to Mr. Willis’s less ambitious but com- 
mendable circuit, I note his reluctance to depend entirely 
upon the new system and suggest the shunting of capacitor 
C, with a suitable Zener diode to reduce substantially 
the chance of overloading and transistor burnout. (More 
than adequate, a Zener at 68 volts + 10% rated 25 watts is 
advertised toward the back of Wireless World for about 7/6 
and no doubt a high value within the tolerance could 
be obtained.) The value of C,; could then be reduced. 

I would finally suggest the situating of any “con- 
ventional ”’?/‘‘ transistor ’’ change-over switch in a rela- 
tively inaccessible place so that deliberate action rather 
than error is needed to cut out the new, efficient system. 
Deterioration of the ‘“‘ peak-tuned”’ condition would 
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— result from change-over, thus losing the advantages 
gained. 

Using good quality components, a system can be 
reliable and trouble-free, in heat and cold alike. 


Plymouth. R. W. TOWNSEND 


[We take this opportunity of reiterating the author’s warning that 
the peak voltage developed by the ignition coil primary should first 
be checked. Several readers have written suggesting the use of a 
Zener diode to limit the peak voltage across Tr2. If an ignition 
system other than the one referred to in the article is involved, 
the design may have to be revised ab initio——ED.] 


J. H. WILLIS’S statement (p.152, March issue) that the 
peak voltage on Tr2 (OC28) collector should not exceed 
75 volts is in fact incorrect, as the OC28 can only be 
operated in the region V,, = —60 to —80 volts if reverse 
bias is applied to the base, reverse current bias Mullards 
say. This is not possible with the circuit as published, 
so Mr. Willis is in danger of blowing up his OC28 (and 
thus needing the change over switch in Fig. 3.).. 


I would suggest the following modification: 


SW —12V 


Ry, Rg, Cy to be chosen so that Tr2 base is positive 
until the peak voltage on Tr2 collector has subsided 
to below —60 volts. I would suggest for trial purposes 
R, = R3 = 470,.C. = 10uF giving a time constant of 
0.5 m sec. 


Oxford. PETER W. TOMLINSON 
The author replies: 

I accept Mr. Tomlinson’s correction and indeed I lost 
one OC28 after 2,000 miles of mixed short and long 
distance motoring. The replacement is working per- 
fectly, but I will try our Mr, Tomlinson’s modification 


as soon as possible. 
J. H. WILLIS 


ABOUT the only advantage which may be claimed for 
a “hybrid” ignition system of the general type shown 
by Mr. J. H. Willis in his article in your March 1964 
issue, is the reduction of wear on the contact breakers. 
In a “traditional” ignition system, secondary output 
voltage falls off at high speeds because as the rate of 
sparking increases, less time is available to build up mag- 
netic flux in the ignition coil’s winding. In any such 
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circuit as the one shown by Mr. Willis, the ratio of 
on-to-off time will still be governed by the original con- 
tact breaker and the best that may be hoped for, is that 
the additional devices in the circuit will have no adverse 
effects. 

On the other hand, if dirt accumulates or humidity 
condenses on the contacts, the position with such a 
“transistorized” system will be even worse than with 
a “traditional” system. In fact, at the low voltage and 
current now existing across the contacts, there can be 
no reasonable hope of breaking through or of drying out 
the noxious film—which is what usually happens in a 
“traditional ” system—unless the position is really hope- 
less or the car’s battery is exhausted before the engine 
can be started. Wear of the “shoe” against the actuat- 
ing cam is still exactly the same as in a “traditional” 
system and, apart from the extreme case in which the 
contacts refuse to open at all, the adverse effects of wear 
on the accuracy of timing as a function of rotary speed 
will also be still the same. 

The foregoing reflects mainly on the method of syn- 
chronizing the electronic “spark generator” to the 
engine, and it is obvious that only the elimination of 
contact breakers will improve the position in these 
respects. 

However, the point I wish to make is that simple cir- 
cuits using transistors as switches are quite inadequate 
“spark generators,” regardless of the method by which 
their action is synchronized to the engine’s crankshaft. 
In fact a transistor which is “practicable” for the pur- 
pose at today’s prices, has a V,. rating which is quite 
appreciably lower than the amplitude of the pulses 
which occur across the contact breakers in a “tradi- 
tional” system. Mr. Willis’s figure of 72V is fairly typical 
—and 4 to 6 times lower than the pulses across the 
primary of a typical “traditional” system. Obviously, 
a coil with a higher turns ratio between its primary and 
secondary windings is thus required, to achieve the same 
amplitude of secondary voltage as with the original 
system. 

In addition to voltage a practical ignition system must 
also supply power. Perhaps the easiest way to visualize 
this requirement is to imagine a divider comprising the 
coil’s secondary impedance in one arm, and a resistance 
in the other. The latter of course, simulates the load 
(which is normally a rather high resistance), as shunted 
when there is appreciable leakage through wet or fouled 
plugs, or humidity on the wiring harness, etc. (In fact, 
the standard method for measuring an ignition system’s 
power output capabilities is to determine the lowest value 
of resistance shunted across a standardized gap, for 
which a spark of given length will still be obtained. The 
reciprocal of this value of resistance is the system’s “ use- 
fulness,” expressed in units of conductance (“S” or 
“* siemens ”).) 

Now if the coil’s primary is wound with a smaller 
number of turns, a higher current will flow through it— 
and “ trading voltage for current” has become little short 
of a slogan when discussing transistorized ignition sys- 
tems. In practice, however, the current permissible 
through our “ practicable ” transistor is of the same order 
of magnitude as that flowing in a “traditional” system. 
The inductance of the primary winding of course de- 
creases as the square of the number of turns, and even- 
tually it is found that the energy stored, 4LI’, is 
practically the same as for a “traditional” system. 

Thus, to achieve the required increase in turns ratio 
the number of secondary turns has to be increased. It 
will be obvious from the foregoing that—unfortunately— 
the “usefulness” of the system will decrease in inverse 
proportion to the number of turns in the secondary 
winding, following a square law. In practice, a simple 
transistorized system of the type being discussed will 
have a “usefulness” of about 1 psec (and definitely 
below 3 psec in the very best possible case)—and in 
practice it will actually prove inferior to a “traditional ” 
system (having “usefulness” of from 5 to 10 psec). 

The recently introduced “(GCS ” or “ gate-controlled 
switches,” i.e., a variety of silicon controlled rectifiers 
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“ x ‘ 
which may be turned off at the gate, might appear to be 
a step towards a solution since the Vzo ratings of these 


devices may easily be several hundred volts for several — 


amperes of current, and thus the ignition coil may be 
wound with more reasonable numbers of turns. How- 
ever, apart from device cost, practical experiments have 
confirmed that, again, the overall performance is at best 
equal to that of a “traditional” ignition system. 

In summation, the performance of “simple” elec- 
tronic systems is at best only slightly inferior to that of 
“traditional” systems of suitable characteristics and in 
good working order, on all counts except life expectancy 
of the contact breakers. Which, in my opinion, is only 
a minor advantage since anybody sufficiently interested 
in his car’s performance to try and improve it by resort- 
ing to electronic ignition should certainly not find it an 
impossible nuisance to check on the status of his contact 
breakers twice a year or every 5,000 miles—which is. 
sufficient preventive maintenance on any “traditional” 
ignition system of adequate quality. 

According to my experience to date, the only “elec- 
tronic ” approach which will yield a significant improve- 
ment over the “traditional ” ignition system is a capaci- 
tive storage and discharge system—i.e., one where energy 
is stored in a condenser to a level of }CE* at a com- 
paratively high voltage obtained via an_ electronic 
inverter, and discharged by an s.c.r. into the primary of 
an ignition coil. 

Such a “spark generator” can be used both in a 
“hybrid ” system retaining the existing contact breakers 
for synchronizing purposes, and in “all electronic” sys- 
tems using inductive pulses for the purpose. Even in 
the “hybrid” configuration, the switching speed is no 
longer dependent on the contact breaker’s actuating time, 
but rather of the s.c.r’s. firing characteristics. Whereas 
a mechanical contact breaker operates in the milliseconds 
or at least several hundred microseconds region, and 
$.c.f. operates in a few microseconds at worst: at par 
stored energy, the power output is accordingly very much 
greater. By suitable choice of the inverter’s frequency 
and of other circuit parameters, the storage condenser 
can be charged to its rated level even at high repetition 
rates of firing and consequently the fall-off in secondary 
voltage is negligible to frequencies beyond the range of 
speeds of all but the more “extreme” engines. With 
coils of standard construction, peak voltages exceeding 
17kV and “usefulness” exceeding 15 psec can easily be 
achieved. These figures become 25 to 30kV and over 
30 psec respectively, if coils wound on cores presenting 
a closed magnetic path are substituted. 

Obviously, even in its simplest form such a “spark 
generator” is much more of a “machine” than a 
straightforward transistorized switch and, regrettably, is 
also much more expensive. 

It could be interesting to re-calculate costs on the basis 
of “automotive” quantities—we have already seen what 
happened to the price of silicon power rectifiers, as soon 
as these got to be used in cars’ alternators. 

Be that as it may, at least with such an ignition sys- 
tem an engine’s performance will effectively improve— 
rather than remain what it was or possibly deteriorate. 

Milan, Italy. ALESSIO GURVIZ 


The author replies: ¢ 
I have had no trouble with contact breaker film re- 
sistance, and in fact its operation in a 12-volt non- 


inductive circuit produces a cleaner make and break. 


This, I believe, contributes to the maintenance of 
accurate cylinder firing timing at high engine revolutions, 
and is the probable reason for the noticeable increase 
in maximum engine revolutions obtainable in my car 
with the transistors in use. : 

J. H. WILLIS 


Qualifying Quality 


IT appears that, exceptionally, Homer, in the person of 
“* Free Grid ”’, has nodded. Some words have a dual use 
as have all numbers; they may be counting integers or 
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they may be the proximate indications of measurement. 
“ Fidelity ”’, “ unique ” and “‘ pregnant ”’ are members of 
the first class only. ‘‘ Quality ” and “ accuracy ” belong 
to the second class only. ‘‘ Reproduction”? may be 
‘ assigned to one or other class only when its connotation is 
recognized. “R. = copy” may properly be qualified 
by an adjective which indicates degree or tolerance. Each 
“Old Master” painting is unique yet any reproduction 
of it may be excellent—or may be poor. Some adjectives, 

_ “ faithful” as an instance, are absurd when strictly 

intetpreted. However, long before the days of gramophones/ 
phonographs the absurdity of “ faithful reproduction ” 
had ceased to be shocking or even noticeable in its 
application to copies of paintings. We’re stuck with it! 
(Pace, Mr. Roddam.) ‘ 

Perhaps we may follow the Editor and stick to “ high- 
quality” in our own discussions. A good and simple 
scale of quality is not easy to find in the literature. 
The following is presented as a basis of discussion—but, 
please, let it stay simple. 

Clean = little noticeable distortion 
“ Balanced = follows the precept of Mr. H. F. 

Olson of which Mr. Royston 
reminds us in his letter—Jan. ’64, 
p.71 
Band- {2a!row = five to under six octaves 
width }#¥etage = six to eight octaves 
wide = over eight octaves 


Bandwidth Symbol 
Distortion we 
Scale . and 


Symbol ‘balance Narrow 


Average | ‘Wide 


Clean and 
QA balanced 3 


Not clean 3 2 . ; 
QB but balanced State type/s and degree of distortion 
State frequency limits: 
and suitability for named purpose 


Clean but 
ec not balanced 


Specify distortion and frequency limits. 
State suitability for named purpose, 


Not clean, 
QD not balanced 


The quality scale symbols derived in the table are related 
to the convenient “ measuring” words in the figure. 
Normal distributions are reasonable for all except QC, 
but it is not to be inferred that normal distribution has 
been proved. The price of cleanliness at extended band- 
width is high; but that is another, and unfinished, story. 

Glasgow. . : W. GRANT 
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Thermostatic Pickup Control 


RECENT experience has convinced me that quality 
from my stereogram is displeasing when the house is 
cold, but recovers later in the evening as the room 
temperature rises. I attribute this to the fact that all 
pickup suspension materials, so far as I know, harden 
appreciably for quite modest falls of temperature, and 
that this must affect the performance. Even with central 
heating a temperature range of 45°F or less in the 
morning to 75°F later is accepted by most and it is 
obviously unreasonable to expect to have to light a fire 
for the benefit of the pickup. 

This raises the following questions:— 

1. Should not manufacturers (a) specify the design 
temperature; (b) the temperature range over which there 
is no audible effect; (c) provide a head weight-tempera- 
ture table. 

2. Would not a thermostatic control of head weight be 
a more rewarding field for experiment than chasing the 
last fraction of tracking error? 

Greenford, Middlesex. S. D. SMITH 


Band I! Sound Reproduction 


YOUR correspondent, L. E. Smith, believes that he 
speaks for the small but important minority, the readers 
of the W.W., in committing them to a readiness to sacri- 
fice the lovers of organ music and presumably other 
minorities, in order that savings effected could be 
employed to extend the frequency response of the v.h-f. 
service thereby improving his enjoyment of Mozart. 

As a reader of the W.W. since 1927, I am one who 
does not agree with him. I also would ‘welcome the 
extra 2kc/s when listening to the organ music of 
Clérambault and other great masters on some of the 
brilliant classical instruments, but never would I press 
for it at the expense of other minorities whose pro- 
grammes do not interest me, and there are many such 
on the Third. I think that the B.B.C. deserve praise 
for catering for these minorities despite the fact that they 
have no yet been able to oblige me by moving the one 
half-hour weekly organ recital to a time later in the 
day when, my duties as an organist over, I could hear it 
as broadcast. This would be preferable to the hazards 
of depending on the amateur members of the family 
for a recording on tape. 

If improvement of the line network requires money, 
I for one would be willing to pay more even though my 
use of it would be little, but I should feel that if I were 
able to enjoy thoroughly only one programme in the 
week, the cost would have been worth it. I would 
nevertheless rejoice im the fact that many were deriving 
much more enjoyment from their favourite programmes. - 

My suggestion for financing this would be by another 
fee. We have at present separate fees for sound and 
TV. Why not three rates? 

(1) Sound (a.m. only) as at present, but do away with 
the separate fee for a fixed installation in a car. 

(2) Sound (a.m. and f.m.). This at a higher rate to 
cover the additional line transmission costs which would 
be of advantage to the f.m. service only. 

(3) Sound and TV which would cover all services. 

Preston. FRANK BROADBENT 


BEFORE your correspondence on this subject is pro- 
nounced closed, may I be permitted to add some 
observations concerning the quality of B.B.C. f.m. 
transmissions? 

I have much sympathy with the B.B.C.’s views that 
extending and improving the coverage is desirable, and 
in this respect they deserve more support from listeners 
for the fine job they are doing. At the same time, I am 
very puzzled by certain aspects of the programme feed 
arrangements. My receiving site and equipment are 
such that I am frequently able to make instant compari- 
sons between seven or eight groups of stations. Record- 
ings of these have been made and played to friends 
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who all expressed some surprise that such frequency and 
phase distortions should exist. 

Mr. Turner has explained the financial aspects very 
clearly and therefore I am wondering why the B.B.C. 
felt that the cost of a radio link for Rowridge for the 
Light and Third programmes was merited instead of 
G.P.O. lines? It is also something of a mystery as to 
how the Sutton Coldfield and Llangollen Light and 
Third programme feeds are virtually as good as those 
for Wrotham. Indeed, Llangollen is giving a better 
audio bandwidth than Wenvoe which, of course, serves 
a far larger population. Another interesting point is 
that the midland Home Service through Sutton Cold- 
field (on a programme from London) gives a better 
audio bandwidth than Norwich or Peterborough. In 
other words, some of the midland v.h.f. audience are 
getting a far superior bandwidth through Sutton Cold- 
field and its satellites than others. 

In view of the above it is pertinent to ask why there 
is so sharp a decline in audio quality from Manchester 
northwards. Midland listeners get no better audio on 
north region programmes than London listeners, so 
there is something extremely one-sided about the pro- 
gramme feed arrangements somewhere. As a matter 
of interest, Holme Moss listeners seem about the worst 


off all round. Even their locally produced programmes 
exhibit an unpleasant “ peakiness” at times. 

Having listened to many hundreds of hours of 
European f.m. transmissions at my location, I can fully 
confirm the views expressed regarding Continental 
quality—the finest undoubtedly originating from Ger- 
many and Austria. Furthermore, the standard is 
maintained almost throughout the whole day’s broad- 
casting. 

A point not covered so far concerns programme circuit 
and transmission noise. It is unnecessary to turn the 
volume up to hear this even through Wrotham. Yet 
tune to one of the nearer Continental stations, Ruiselede, 
Lopik, etc., and there really is silence between pro- 
grammes. Turn up the volume and it is likely that one’s 
receiving equipment noise will become noticeable before 
that broadcast from these stations! 

Instead of ordering further new studio equipment 
and extending transmission hours. might not the money 
be better spent on improving programme feeds, etc. I 
feel sure your readers would agree that if this could be 
done with a slightly increased licence fee it would be 
well worth paying. Then we might all be able to fully 
enjoy the B.B.C.’s many excellent productions. 

Aylesbury, Bucks. A. H. UDEN 


PUBLIC ADDRESS EXHIBITION 


THE 1964 exhibition of the Association of Public 
Address Engineers, held at the King’s Head Hotel, 
Harrow-on-the-Hill, on the 4th and 5th March, was 
probably the most ambitious “show” yet presented by 
the Association. Besides a record number of exhibitors 
(41 taking up 69 stands), the B.B.C. provided, as a static 
exhibit, an outside-broadcast control vehicle and a 
number of lecture/demonstrations were provided 
throughout the exhibition. This last feature was intended 
to help improve the standard of p.a. presentation and 
the optimum deployment of equipment. Miss J. Coulson, 
E.M.I. Records Ltd., spoke on “Choosing the Right 
Music for the Job” this illustrated talk was repeated six 
times throughout the duration of the exhibition as was 
“Choosing the Right Microphone” by N. Bone, B.B.C. 
Engineering. Other talks were given on loudspeaker 
enclosures, delayed sound systems, microphones (includ- 
ing radio types), continuous tape players and closed cir- 
cuit television. 

Meandering through the exhibition halls the use of 
continuous play tape reproducers for equipment demon- 
strations indicated that the industry was fully alive to 
time and labour-saving methods of ulcer-free public 
address. Two new tape players were shown, the 
“Continuo” manufactured by B.T.S. Productions and 
the Series II automatic tape player manufactured by 
Sound Coverage Ltd. The former equipment used 
transistors and, if required, a paging facility can be in- 
cluded. The decks of both models use Garrard tape 
cassettes but the Sound Coverage player can be modified 
to take 7 in tape spools. 

Trix Electronics showed a new horn manufactured 
from glass fibre. The lightness and durability of this 
material should indeed ease the load of the engineer 
whose life is committed to shinning up and down poles. 
Another new product of this company was the B66 p.a. 
system consisting of a transistor amplifier, battery 
powered, and a number of loudspeakers all enclosed in 
a cabinet measuring 37 X6xX5in. A microphone and 
one other source (tape recorder, pickup, etc.) can be 
plugged into the equipment. 

With the knowledge that an increasing number of 


sports commentaries are being relayed via G.P.O. tele-' 
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Microphones and swivel adaptors. 


phone lines to local hospitals, the Warren LPAI micro- 
phone amplifier of small overall dimensions provides a 
6002 output suitable for feeding into a Post Office line. 
The input impedance is suitable for 20 to 502 micro- 
phones. An internal dry battery powers the amplifiers 
and the controls are limited to an on/off switch and a 
pre-set gain adjustment. Another useful accessory 


manufactured by Warren Equipment was the LMUIL - g 


line coupling unit. This matches signals from a 6000 
line to the normal “ gram” channel of a p.a. amplifier. 
Passive equalizing circuits permit adjustment for treble 
losses over the line and for attenuation of the low fre- 
quency content to balance reverberant speech. 

A new range of transistor equipments consisting of 
mixers and amplifiers were exhibited by C. T. H. Elec- 
tronics. In addition a loud hailer Type L.H.I. was 
demonstrated. This consisted of a hand-held speaker 
unit incorporating a 12W amplifier and a noise-cancelling 
microphone. The batteries are carried separately in 
order to reduce the weight of the hand-held apparatus. 

Where vibration is a problem for microphone location 


the Shure Model S39A vibration-isolation stand may ~ 


prove of great value. The stand accepts all Shure 
The cushioning is 
achieved by a heavy pad of foam rubber. 

The Magneta 50W Type S84 amplifier was unusual in 
that the cabinet was constructed from glass fibre, the 
overall dimensions being 13 X15 x 54in. Using valves the 
amplifier provides 3 microphone inputs and a radio tuner 
or gramophone input. The frequency response is 
within +1dB from 40 to 15,000c/s. The output is 
suitable for 100 V line work at 200. A mains power 


supply is required and the equipment weighs 23lIb. 


Many other manufacturers showed equipment that had 
beén modified since last year and a number of custom- 
built systems were demonstrated prior to installation. 
Many items exhibited were applicable to the audio world 
in general. The latest Westrex p.a. system consisted of 
19-in, rack-mounted equipment to which units can be 
added at a later date. Panels already available include a 
mixer panel with 5 microphone inputs, an equalizer panel 


with three equalizer units each providing variable lf. — 


and h.f. equalization and a power amplifier. 
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~ WAVALRADIO 
TRANSMITTING 
SYSTEMS | 


Complete flexible 
| systems. = 
Tor any class of vessel 


‘b 


_ Adopted by the 
Royal Navy and ordered 
by navies in. 
the Commonwealth — 
and NATO 


m Precise frequency setting and positive stability allows full 
advantage to be taken of SSB which provides the most reliable 
communications under difficult conditions of propagation or 
interference m Continuous frequency coverage from 240 Kc/s 
to 24 Mc/s m Covers all types of signalling Broadband amplifier 
and synthesizer system provides simplest operation and almost 
eliminates tuning = Aerials can be sited for maximum radiating 
efficiency. 


SARCONI NT 203/204 SYSTEMS 


COMPLETE NAVAL RADIO AND RADAR SYSTEMS 


THE MARCONI COMPANY LIM!ITED : CHELMSFORD ESSEX ENGLAND 
7W W—119 FOR FURTHER DETAILS. 
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new 
modular pulse generator 
with unique features 
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an extremely flexible system, 
providing a variety of pulses 
and pulse sequences on one 
or several channels , 
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Systems can be programmed from the following units: 


Master generator PM 5720: 10 c/s — 10 Mc/s 
External triggering DC-15 Mc/s; single shot/remote control 


Short delay/width unit PM 5722: 10 ns —-1ms__ : 
Long delay/width unit PM 5723: ips -—i1s } 
External gate output; facilities for modulation of ‘ 
pulse delay/width j 


Interpulse unit PM 5725: For additional setting of 
pulse delay/width in connection with PM 5723 : 


AND-OR gate PM 5732: OR and AND-gate for system 
needle pulses 


Output unit PM 5727: Output 5 mV -5.V across 50Q © 
Rise and fall time < 10 ns; true positive and negative ‘ 
pulses simultaneously available 


Power supply unit PM 5740: 110 - 245 V, 50 -— 60 c/s 


PHILIPS — 


Sales and Service all over the world electronic measu ring instru ment : 


PHILIPS 


Ais yc. 


Sole distributor for the U.K.: 

Research and Control Instruments Ltd., 

207 Kings Cross Road, LONDON WC} 

: For the Republic of Ireland: 

Philips Electrical (lreland) Ltd., Newstead, Clonskeagh, DUBLIN ; ; 
Overseas enquiries please, to the manufacturers, and microwave instruments 

Philips, EMA Department, EINDHOVEN, Holland —_ ask for the new comprehensive 1964 catalogue,.ref, nr. 80,053 B. 


7WW—120 FOR FURTHER DETAILS. 


For full details on the complete 1ange of Philips electronic measuring 


_ Predicting and Planning 


TELEVISION SERVICE AREAS 


A THEORETICAL METHOD PROVED IN PRACTICE 


By O. M. MURRAY* 


HE planning of service areas in any television 
band demands a great deal of care, for the 
building of even a modestly-powered station is a 

costly business and it is vital to have it in the best 
position. Failure to do so may result in an 
inefficiently-served area and a consequent partial 
wastage of an operational channel—and channels are 
in very short supply. 

Because the thirteen channels available in Bands 
I and III are approaching saturation point in Britain 
(a situation which also applies in many countries 
abroad), additional services are having to be accom- 
modated in the u.h.f. bands (IV and V). Although 
more channels are available in these bands the 
achievable station-coverage is, for technical reasons, 
appreciably less. To enable the best use to be made 
of these bands the channels must be assigned and 
the stations sited with the utmost care if co-channel 
interference is to be minimized and the desired 
service areas achieved, 

All electromagnetic waves obey the same laws of 
diffraction, refraction and reflection, but in general 
the practical manifestations of these laws become 
more and more apparent with increase of frequency. 
It follows, therefore, that the planning of a v.h4. 
service area is a more involved task than one con- 
cerning the lower frequency bands, whilst a uh. 
service is more complex still. This is particularly 
apparent in towns where, at quasi-optical frequen- 
cies, individual buildings may well mask a particular 
receiving aerial or group of aerials whilst adjacent 
ones receive a perfectly acceptable signal. Such 
problems of detail obviously have to be considered 
on an ad hoc basis; the prediction of a service 
area is usually (but not invariably) confined to 
ensuring that an adequate signal strength reaches 
the general locality. 

In order to underline the problems associated with 
the prediction of service areas, let us first consider 
briefly how the natural laws mentioned above affect 
the issues. 


Diffraction:—The terrain to be covered is rarely 
topographically featureless and in any event there is 
tHe curvature of the earth’s surface to allow for. Fig. 
1 illustrates a hypothetical obstructed path. The 
diffraction loss becomes greater as the frequency and 
the height, h, increases and as the distance, d, 
between the closest obstruction and the receiver 
decreases. 

Radio waves are also diffracted round the curvature 
of the earth and, although signal attenuation increases 
rapidly with distance beyond the horizon, care has 


*The Marconi Company, Ltd. 
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to be taken in the geographical spacing of stations 
to ensure as far as possible that co-channel inter- 
ference is avoided. 


Refraction:—The normal decrease of atmospheric 
temperature, pressure and humidity with height is 
such that the refractive index of the troposphere also 
decreases. This causes electromagnetic waves to 
deviate from their normal path and to be bent slightly 
towards the earth. The amount of curvature in- 
Creases with the gradient of the refractive index and 
this, in turn, depends upon the meteorological con- 
ditions. If such conditions are fluctuating, fading 
will occur and will be particularly evident around or 
somewhat beyond the optical horizon. 

Certain meteorological conditions, particularly 
those associated with long periods of calm anti- 
cyclonic weather, can greatly in¢rease the refractive 
index gradient and thereby cause co-channel inter- 
ference *. Should the tropospheric and ground 
waves be of comparable amplitudes, severe destruc- 
tive fading of up to some 30 dB will occur whenever 
minor changes in the troposphere cause the relative 
phase to pass through the antiphase condition. This 
effect is less common within 30 miles of the station 
but at somewhat greater distances a tropospheric 
wave may swamp the ground wave. 

An atmospheric discontinuity, if sufficiently in- 
tense, can act as a duct, trapping signals and propa- 
gating them over long distances with little more 
attenuation than would be suffered in free space. 


Fig. |. A hypothetical obstructed path illustrating diffraction. 
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This mode of propagation occurs in the Med- 
iterranean area, particularly during calm summer 
weather; for example, Egyptian television pro- 
grammes can often be viewed about 350 miles away. 


Reflection:—Coherent reflections can occur from 
the ground and, assuming the co-efficient of reflec- 
tion to be unity, these could double the resultant 
signal if the direct and reflected waves happen to be 
in phase, or affect it in ratio to the phase relationship 
through to a point of cancellation when the two 
waves are in anti-phase. The unity co-efficient never 
obtains in practice; nevertheless, very deep nulls are 
not uncommon, particularly with horizontally 
polarized waves over certain short sea paths. Vertical 
polarization produces much shallower nulls because 
of the lower co-efficient of reflection * *. 

These, then, are the main considerations when 
predicting and planning a given television service 
area. As was mentioned earlier, the problems of 
diffraction, refraction and reflection are accentuated 
with increasing frequency whilst the changes in per- 
formance of transmitting and receiving equipment as 
the operating frequency is raised must also be taken 
into account’. For example, the shorter the 
elements of the receiving dipole the lower the e.m.f. 
which will be induced in it by a signal of given 
strength (in volts/meter) and this is only partially 
offset by the increase in receiving aerial gain which 
is possible at the higher frequency. Added to this 
is the increased receiver noise experienced as the 
operating frequency is raised. It follows, therefore, 
that in order to maintain a specified minimum 
acceptable signal-to-noise ratio at the picture tube, 
the threshold of field-strength at the receiving aerial 
becomes higher as the operating frequency is in- 
creased. For a receiving aerial on an interference- 
free site (say, in a remote rural area) a comparison 
with Band I would place the threshold level at 
approximately 10 dB for Band III and 25-30 dB for 
Band V. These thresholds are, however, amended 
in practice because the bulk of the population live 


in towns where man-made interference often reaches. 


a high level in Band I and a lower level in Band III 
but is seldom troublesome in Bands IV and V. 
Hence, for the vast majority, the threshold levels in 
Bands I and III are raised and the disparities re- 
duced. All factors such as these must be taken into 
account at the planning stage. 

In view of the onerous requirements and the com- 
plexities outlined above, one can readily visualize a 
small army of engineers roaming the countryside, 
taking field strength measurements from a pilot 
transmitter. It comes as something of a surprise 
to find that in fact the whole of the work can be 
carried out in an office by a relatively small number 
of people and in much less time than would be re- 
quired for a pilot survey. Visits to the transmitting 
site or to the area are seldom necessary. 

This does not mean to say that a carefully con- 
ducted pilot survey is not an excellent thing’. It 
is, in fact, ideal if cost is no object, but the trial 
erection of masts in order to establish the best site 
(remembering that masts of over 1,000ft in height 
are sometimes needed) is almost invariably out of the 
question. An alternative method, namely, that of 
supporting the pilot transmitter by means of a cap- 
tive balloon, also presents several difficulties; the 
balloon has to be large if the transmitter is of ade- 
quate size to enable satisfactory measurements to be 
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Fig. 2. Comparison between forecast and measured service 


areas of the !.T.A. East Anglia station at Mendlesham (Band Ill, 
max. e.r.p. 200kW). The median field strength contours 
forecast by F.C.C. empirical curves are shown dotted. 


taken in the fringe areas and its manipulation is 
not easy except under the most favourable weather 
conditions. 

A very rough preliminary impression of coverage 
can be obtained from sets of empirical curves pub- 
lished by C.C.I.R. and the U.S. Federal Communi- 
cations Commission. These curves relate, for each 
television band, field-strength to distance from the 
transmitter for a fixed value of radiated power and 
for a range of transmitter aerial heights. They are, 
however, not suitable, nor are they intended, to give 
anything but a rough-and-ready approximation. Fig. 
2 gives a comparison between the field strength 
contours forecast by F.C.C. empirical curves and 
actual measured contours for the I.T.A. Band III 
station at Mendlesham. It illustrates the danger of 
applying empirical curves to specific towns—in this 
case Cambridge which, according to the empirical 
curves, should be comfortably within the primary 
(2mV/m) area. In practice, because of an obstruct- 
ing hill which the F.C.C. empirical curves could not 
take into account, Cambridge lies outside this con- 
tour. Apart from this, however, there is fairly good 
agreement between the: contours. Fig. 3 gives a 
similar comparison for the I.T.A.’s Burnhope station. 
Here there is violent disagreement, particularly to 
the west of the station, because of the hilly nature 
of the area. It demonstrates quite clearly that any 
broadcasting authority which wholly relied for its 
infermation on empirical curves might have a rude 
awakening when the station came into operation. 

A theoretical method of field strength prediction 
evolved at the Marconi Research Laboratories has 
in practice proved to be highly accurate. 
contract, the Laboratories have assisted in the plan- 


ning of all the stations of the Independent Tele-. 


vision Authority now in operation and have also done 
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a great deal of similar work for overseas broadcasting 
administrations. In nearly all cases the prediction 
work has been carried out solely on a theoretical 
basis. 


The Theoretical Method 


The prime essential to the task is that detailed and 
reliable contour maps are available—preferably to 
the standard of 1 inch to 1 mile Ordnance Survey 
maps. From a preliminary study of these, experience 
will indicate a promising transmitting site—perhaps 
more than one. These are then individually investi- 
gated, the signal strength in the vicinity of each 
receiving locality being calculated from data derived 
from examination of the ground profile drawn be- 
tween the trial transmitting site and the place to be 
served. The calculations are based on the funda- 
mental principles of diffraction, refraction and reflec- 
tion referred to earlier using, where appropriate, 
theoretical smooth earth propagation curves.” 

The necessary ground profiles are drawn on the 
special form of graph paper shown in Fig. 1, on 
which the distance axis is curved to represent the 
effective curvature of the earth on a greatly exagger- 
ated height scale for standard atmospheric refraction. 
(The latter is expressed as the ratio, designated k, 
of the effective earth’s radius—i.e. one in which 
refraction is taken into account—to the true earth’s 
radius. For overland paths in temperate climates k 
is normally 4/3.) By this means it becomes possible 
to draw the curved ray paths more conveniently as 
straight lines and to enable the standard (i.e. median 
time) field strength to be calculated. Although no 
two profiles are exactly alike, the majority fall into 
one or other of the three following broad types:— 


(a) Obstructed Path.—The diffraction loss over ob- 
structing hills can be readily estimated from curves 


ob 25m) ue 


HALTWHISTLE 
Pie 


STANHOPE Q 


PENRITH 
eo 


@APPLEBY 


DARLINGTON 
Ne eichono 
0-5mV/m 


ARBOROUGH 
\\ 


N 


HARROGATE 
® 


Be RR ERSCUOOOO AALS sae rR aC 
= TTR aie OO hy 
taeenes® 


Fig. 3. Comparison between forecast and measured service 
areas of the |.T.A. Burnhope station (Band Ill, max. e.r.p. 
110kW). The median field strength contours forecast by F.C.C. 
empirical curves are showa dotted. 
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derived for the appropriate frequency from Fresnel’s 
knife-edge theory in the normal practical condition 
where h is small compared with d (see Fig. 1).. As 
very few hills resemble knife-edges, corrections have 
to be applied for rounded and irregular obstructions 
and for the special case when h is not small com- 
pared with d. The magnitude of these important 
corrections and when to apply them can at present 
be determined only by experience based largely on 
the analysis of many actual measurements made over 
similar paths. 

This process of calculating the diffraction loss has 
been extended to a succession of two or more ob- 
structing peaks.* 


(b) Smooth Path.—As stated earlier, in cases where 
a town is exposed to a coherent ground reflection in 
addition to the direct wave, reference is made to the 
appropriate curve in the Atlas of Ground Wave 
Propagation Curves, a comprehensive set of theoreti- 
cal curves prepared by the C.C.I.R. for smooth earth 
paths. Paths which depart from the smooth earth 
condition over a significant part of their length must 
be considered on their merits and corrections in- 
serted where appropriate. 


(c) Rough Optical Path.—No major problems exist 
in the calculation of field strength over a path of 
this nature, provided that it is established that the 
terrain is rough enough to prevent the occurrence 
of coherent reflections and also that the signal path 
has adequate clearance above all the obstructions on 
the profile. 


Preparation of Coverage Map 


Let us suppose that a broadcasting authority wishes 
to know the best site and economic characteristics of 
a transmitting station required to give a service to a 
specified area, and, finally, to obtain a map showing 
in detail the likely coverage, grades of service and 
population served. 

The first step, carried out with the aid of detailed 
contour maps and accumulated experience, is to 
select the best sites from the propagation point of 
view. Ground profiles are drawn to all important 
centres of population from each of the sites which, 
from an inspection of the map, seem promising. The 
average value of field strength is then calculated for 
each town, assuming some arbitrary value of radiated 
power. It is then an easy matter to determine the 
power needed along these radials in order to provide 
the desired grades of service. By making the cal- 
culations from a range of aerial heights, it becomes 
possible to find the economic height of the mast for 
each site. 

This information is then referred to the authority 
which will, in turn, assess the sites from the point 
of view of the material considerations (accessibility, 
planning permission and so on). Out of these com- 
bined considerations will emerge an order of pre- 
ference, and the site which is first choice will be 
subjected to a detailed prediction. 

The basic coverage, in which co-channel inter- 
ference is ignored, is determined first, and is derived 
from a large number of computations made for all 
the centres of sizable population and also for points 

elected along each profile in order to find the dis- 
tance at which one grade of service merges into the 
next. These distances from the transmitter site, at 
which the cut-off of each grade may be expected to 
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occur, are then plotted on the appropriate radials on 
a map of the area. In order to obtain a sufficient 
number of cut-off points around the 360°, more pro- 
files may have to be drawn along radials carefully 
chosen to yield the maximum amount of significant 
topographical information. Except in flat country 
there will inevitably be many pockets of a grade 
of service higher or lower than that which predomin- 
ates, but it is neither practical nor desirable to show 
“island” contours except in cases where these en- 
close a relatively large population. 

When all the points for each field strength con- 
tour have been plotted and joined, the resulting 
contours are likely to show violent irregularities. 
Some of these may arise from the limited number 
of radials employed, whereby undue weight has 
unwittingly been attached to cut-off points which, 
on closer inspection of the topographical map, can 
be seen to be no more than isolated hills. In such 
circumstances, a judicious smoothing of the con- 
tours carried out with reference to the topographical 
map will, in general, result in the presentation of a 
more realistic coverage. 

Since the profiles are drawn on 4/3 Earth paper 
(i.e. median time) and the calculations made for 
each centre of population are averaged (i.e. 50% 
of the locations), the completed map shows grades 
of service to be expected in at least 50% of loca- 
tions for at least 50% of the time. 


Co-channel Interference 


So far, except for passing references, no attention 
has been paid to one very important aspect of the 
prediction—namely, the probability of the occa- 
sional occurrence of co-channel interference especi- 
ally in fringe areas. In practice this is taken into 
account at an early stage in the preparation of a 
coverage map. 

Co-channel interference can be divided into two 
categories, namely that produced by interaction 
between the respective ground waves of two stations 
operating on a common channel, and that which 
occurs as a result of special ionospheric or tropo- 
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spheric modes of propagation whereby signals from 
a distant station can be received in the service are 
of a station which is on the same channel. 
In cases where two stations are obliged to share 
a channel, basic planning will, in general, have 
ensured that their geographical spacing is sufficient 
to eliminate serious ground-wave interference. 
C.C.I.R. quote 45 dB as the minimum acceptable 
wanted-to-unwanted signal ratio at the input of the 
receiver. The minimum acceptable ratio at the 
viewer’s aerial can often, however, be less than 45 dB 
by the amount of discrimination which the aerial 
is able to provide against the unwanted signal. If 
the channel allocations permit one station to radiate 
vertically and the other horizontally polarized 
waves, the aerial will discriminate against the un- 
wanted polarization. If, on the other hand, the two 
stations use the same polarization, any directive 
properties the aerial may have will provide discrim- 
ination. -In either case, the degree of discrimina- 
tion depends on the aerial design and its environ- 
ment, and may amount to as much as 20 dB or so. 
If the channel allocation permits the carrier fre- 
quency of one signal to be off-set from that of the 
other by approximately 4, 3, $ or & of the line 
frequency, the accommodation of the eye allows the 


minimum protection figure of 45 dB at the receiver 


input to be reduced to 35 dB for a 405-line system 
ot to 30 dB for 625 lines. Furthermore, if the 


off-set can be held to within + a few c/s by the 


use of very high stability r.f. drives at the trans- 
mitter, it is possible that these ratios can be reduced 
by a further 5 to 10 dB. 


Other precautions against co-channel interference 


fall more within the direct province of the predic- 
tion and planning team. Under favourable topo- 
graphical conditions it may be possible to site the 
proposed new station at one end of the service area 
and, by using a directional transmitting array, 
ensure that whilst the area to be served is “flood- 
lit” the back-radiation toward the station which 
shares its channel is restricted. Again, a down- 
ward tilting of the radiation may be of value in 
limiting the range of ground-wave propagation. 


So 0:25mV/m 


NORTH SUNDERLAND 
0-5mV/m 


Fig. 4. (a) Median field 
strength contours pre- 
dicted by the Marconi 
method for the 1.T.A. 
Burnhope_ station com- 
pared with the measured 
contours (b). 


MIDDLESBROUGH, 


YORK 
@ 


WIRELESS WoRLD, APRIL 1964 


Bas eth ttc seth TR ie 2a tens 


Se ee es Oe ene os 


— 


ee oo Dee xy 


ADA ayo. 


With such combination of these and other 
methods as may be necessary, little or no significant 
co-channel interference from the ground wave 
should be experienced by the vast majority of 
viewers, provided that an efficient receiving aerial 

is used. 

_. The second type of co-channel interference, 
namely that caused by certain abnormal meteoro- 
logical conditions, is more difficult to guard against. 
Whereas the above methods of discrimination 
remain effective, the estimate of the actual strength 
of the signal which is likely to be exceeded for any 
given percentage of the time can be made only by 
using empirical curves derived from many measure- 
ments over similar terrain and in similar climatic 
conditions (or, where practicable, by a special long- 
term recording of field-strength over the path in 
question). From such curves for the band, e.r.p., 
distance and effective height of the proposed trans- 
_ miting aerial, the value of field strength likely to be 
exceeded during 50%, 10% or 1% of the time can 
be estimated. For normal broadcast standards it 
is common practice to protect against the proba- 
bility of co-channel interference for at least 99% 
of the time, based on a period of at least a year. 
This is done by taking the likelihood of its occur- 
rence into account at the site-selection Stage; it is 
conceivable that a site which is otherwise satisfac- 
tory might be rejected at this point on the grounds 
_ of a high degree of probability of tropospheric co- 
channel interference. (If the figure of 99% 
immunity seems unnecessarily high, it must be 
remembered that when the special meteorological 
conditions which give rise to this form of inter- 
_ference do occur they usually persist for days at a 
time and so, although infrequent, the trouble tends 
to be prolonged: and, therefore, less readily 
tolerated.) 

None of the television bands is exempt from this 
form of interference, but the propagation of signals 
via the troposphere tends to become more pro- 
nounced as the frequency is raised, particularly over 
flat ground and sea paths—a point to be borne very 
much in mind when planning services in Bands IV 
and V. Band I, while less susceptible to tropo- 
‘spheric propagation effects, is, however, prone to 
interference caused by sporadic reflections over 
distances of up to 1,400 miles via the E region of 
the ionosphere and also over many thousands of 
miles via the F, region at times of high sunspot 
activity. These effects are well known in Britain 
but can be much more severe in equatorial coun- 
tries. Cross-polarization against ionospheric signals 
cannot, unfortunately, be counted upon since the 
polarization on arrival tends to be random. 


Final Choice of Site 


It is hoped that enough has been said to show that 
the final choice of a transmitting site is by no means 
as straightforward a matter as selecting the highest 
hill and erecting a mast on its summit. On the 
contrary, a great number of parameters must be 
calculated and each weighed in relation to its im- 
portance. 

In view of the complexity of a theoretical predic- 
tion, the question may be fairly raised as to how 
accurate it is in terms of an estimated coverage of 
population. The answer is best given in Fig. 4 com- 
Paring a typical prediction carried out for the I.T.A. 
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Station at Burnhope with the measured contours. 
Based on the published figures for the Administrative 
Areas, the total population within the predicted 
coverage was 2.66 million. After the station came 
into operation, a large number of field-strength 
measurements were made throughout the area and 
used to determine the true population coverage 
which was found to be 2.68 million, 
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INFORMATION SERVICE FOR 
PROFESSIONAL READERS 


To expedite requests for further information on 
products appearing in the editorial and advertisement 
pages of Wireless World each month, a sheet of reader 
service cards is included in this issue. The cards will 
be found between advertisement pages 48 and Sl. 


We invite readers to make use of these cards for 
all inquiries dealing with specific products. Many 
editorial items and all advertisements are coded with 
a number, prefixed by 7WW, and it is then necessary 
only to enter the number(s) on the card. 


Readers will appreciate the advantage of being 
able to fold out the sheet of cards, enabling them to 
make entries while studying the editorial and adver- 
tisement pages. 


Postage is free in the U.K., but cards must be 
stamped if posted overseas. This service will enable 
professional readers to obtain the additional informa- 
tion they require quickly and easily. 
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Wireless World 


OSCILLOSCOPE 


9.—WIDE-BAND Y AMPLIFIER-CONSTRUCTION 


E described, last month, most of the construc- 

tion of the amplifier, and the further diagrams 

in this article will serve to illustrate the trickier 
points. 


Attenuator 


The attenuator assembly is possibly the most com- 
plicated part of the unit, and is therefore allotted 
three illustrations. The photograph shows a general 
view of the construction, but Figs. 1 and 2 are 
included to show how the components are mounted. 
The aluminium bracket in Fig. 1 is mounted on the 
switch shaft with the Paxolin panel facing towards 
the rear of the amplifier. The 3-30pF bee-hive trim- 
mers are held on the panel by their ears, the longer 
ones being bent to form solder tags. The earth 
connections are made to the bus-bar on S», which 
in turn is connected to chassis. Short leads and 
neatness in wiring are worth a little trouble in this 
part of the circuit; odd little resonances have been 
known to cause peaks and suck-outs of quite alarm- 
ing proportions even at frequencies as low as 5Mc/s. 


Output Panel 


This unit is a rather unfortunate necessity. The plugs 
and sockets chosen for the plug-in unit connections 
were perfectly adequate for the first types described, 
but when we came to use them for this amplifier, 
we found that the self-capacitance of the mated plug 
and socket, together with that of the wiring, gave us 
a response at 10Mc/s of about —6dB compared with 
the low-frequency response. To avoid this, we had 
to by-pass the existing connectors and use the device 
shown in Fig. 3. Constructors who have not yet 
built the oscilloscope may like to use lower capaci- 
tance connectors in place of the originals, but the 
self-capacitance of the wiring will remain, and may 
still be too great. We did not try this and can offer 
no guidance as to the results to be expected. 

A virtue is made of necessity by mounting the 
series-compensation inductors L, and L, on the 
connector panel. This is of advantage in keeping 
the leads to the tube plates short. The operation 
is quite simple and reliable, and needs no expen- 
sive components. Fig. 4 of last month’s article 
showed a Paxolin panel with two screws in it 
mounted on the rear of the amplifier unit. When 
the amplifier is pushed into position, the two screws, 
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which carry the signal, protrude through the holes 
in the output panel (Fig. 3 this month) and make 
contact with the spring strip. The spring breaks 
contacts with the original output leads (A and B) 
and thereby disconnects their stray capacitance. The 
panel is mounted on the cross-bar of the main 
chassis. 


Attenuator Adjustment 


The easiest way of setting up the trimmers Ge Om 
is to look at the response to a square-wave on the 
screen. If a square-wave generator is not available, 
then the squarer part of the “Wireless World” 
audio signal generator (November and -December > 
1963) fed by a convenient sine wave will be useful. 
The amplifier should be connected to the square- 
wave source by a short length of unscreened lead, 
and the trimmers adjusted for minimum overshoot 
and rounding of the corners of the waveform. The 
trimmers should be adjusted by a non-metallic tool, 
or at least the fingers should be removed after each 
adjustment to see the effect. 
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Fig. |. Attenuator mounting bracket and trimmer panel. 
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of unit. 


Alternatively, the calibrating waveform can be 
used. This is not a very good square wave, being 
derived from the heater waveform, but it is sufficient 
to give an indication of the attenuator compen- 
sation. It was, in fact, found so useful that we 
decided to bring the waveform out to the front panel, 
and this accounts for the hole “D” near the bottom 
left-hand corner of the panel in Fig. 3, which was 
not on the front-cover photograph. It is useful, in 

_ addition, for setting up the trimmer inside the high- 
impedance probe. 

Calibration 

The 500mV peak-to-peak amplitude of the calibrat- 
ing square wave must be set. To do this, we must 
again invoke the aid of the C.E.G.B and use the 
50c/s heater waveform (unless the reader has built the 
audio signal generator). A potentiometer consisting 
of a 33kQ and a 1k© resistor is connected across a 
source of 6.3V r.m.s,, the output (across the 1kQ 
resistor) being fed to the amplifier input, the 
attenuator being set to “100mV” and the “CAL/ 
USE” switch to “USE.” The gain control, VR,, 
is set to give a convenient size and the amplifier 
switched to “CAL.” The control which sets the 
calibrating voltage is R,, (Fig 3 last month) and this 
should now be adjusted to give the same deflection 
as the 50c/s sine wave. This is all the calibration 
required. In use, the calibrating waveform is set 
to be between two graticule lines, so setting the scale 
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Fig. 3. Output panel mounted in main unit between 
control and Trigger selector switch (Aug. 
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REAR OF FRONT PANEL 


" TO COMMON LEAD INPUT PROBE ADJUSTING 
OF ATTENUATOR ON S4b LEAD-THROUGH 


A 
Fig. 5. Wiring diagram of complete amplifier. 


Fig. 6. Complete amplifier seen from rear. 


of the display. For instance, if the square wave is 
adjusted by the amplifier gain control to occupy 5 
divisions, the whole screen corresponds to 1V and 
a picture taking up three divisions would be 300mV 
peak-to-peak. 


Conclusions 


The amplifier we have described will enable obser- 
vations and measurements to be made on most 
types of equipment that are of interest to the average . ATTENUATOR 
reader. To extend the usefulness of the oscilloscope eee 
still further, we intend, in the near future, to 
describe a new time-base unit to provide both free- 
running and triggered operation, a high sweep speed 
and precision time measurement. 
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—Vortexion — TYPE C.B.L. 


TAPE RECORDER 


quality equipment 


AUDIO FAIR.Hotel Russell 
April 2, 3, 4, 5. 
DEMONSTRATION ROOM 202 


The Vortexion C.B.L. is capable cf making and replaying the very highest quality recordings of either 
monaural or stereo whether ‘‘ live ’’ or transcript. This instrument however is intended to be more 
than a straightforward tape recorder in that Provision is made not only to mix inputs on each side but 
also to feed the playback from the other track into the new recording. Each input is separately controll- 
able and measured on the two meters. ‘‘ Before and After” monitoring is employed and the echo 
facilities are more extensive than the W.V.B. The track-to-track cross-mixing function may be switched 
out when not needed as, for instance, listening to cues from one track whilst recording on the other. 


The Vortexion W.V.B. is a high quality monaural machine with ‘‘ Before and After ”’ monitoring: 
The recording inputs are a high sensitivity socket for moving coil or ribbon microphone and a high 
impedance socket for radio, etc., either of which can be selected by a switch. Superimposing and echo 
work can be done and the playback has reserve gain for abnormal requirements. This model cannot 


be converted for stereo playback, but is a thoroughly reliable machine for the engineer specialising on 
monaural work. 


The Vortexion W.V.A. is a monaural machine which has a performance equal in sound quality to the 
other models. It possesses all the features of the W.V.B. except for “* Before and After ’’ monitoring, 
Dubbing and Echoes. The recording being made can be heard on the internal loudspeaker as in the 
W.V.B. and C.B.L. The controls are uncomplicated. 

All tape recorders have adjustable bias controls, low impedance mic. inputs for unlimited lengths of 
cable, highly accurate position indicators and meters to measure recording level and bias. 


The Vortexion 30/50 watt Amplifier can deliver 50 watts of speech and music or over 30 watts of 
continuous sine wave and the main amplifier has a response of 30 to 20,000 cps within IdB at 0.1% dis- 
tortion and outputs for 4, 7.5, 15 ohms and 100 volt line. Models are available with two, three or four 
mixed inputs which may be low impedance balanced line microphones, P.U. or Guitar inputs. 


The 120/200 watt Amplifier can deliver its full audio power at any frequency in the range of 30 to 20,000 
cps for which the response is accurate within | dB with, less than 0.2% distortion at 1,000 cps. It can 
be used to drive mechanical devices, i.e. synchronous capstan or projector motors, etc., for which the 
power is over 140 watts on continuous sine wave. The input is for | m.w. 600 ohms, the Output for 
100-120 volts or 200-240 volts and additional matching transformers for other impedances are available. 


Other items of our manufacture are: 


Record and Playback Mixer. Erase Fader Unit for above recorders. 

2 x 5-way Stereo Mixers. 4-way Mixer with 10 watt output and tone controls. 
12-way Mixers. 3-way Mixer and Peak Programme Meter. 

t-way Mixers. . 2-way 30/50 ohm in and out stud-type Mixers. 


VORTEXION LIMITED, 257-263 The Broadway, Wimbledon, London, S.W.19 


felephone: LiBerty 2814 and 6242-3-4 Telegrams: ‘‘Vortexion, Wimble, London” 
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Marconi self-tuning H.F system— 
the first in the world to be station 
planned from input to output. 


breakthrough 


MST 30kW transmitter 
type H1200 


An h4 linear amplifier transmitter for high-grade telecommunications. 
Frequency range: 4-27.5 Mc/s. 

Output power: 30 kW p.e.p, 20 kW c.w. 

Meets all CCIR Recommendations. 


saves 80% 
floor space 


Transmitters can be mounted side by 
side and back to back or against a 
wall. Floor-ducts are eliminated and 
all power supply components are 
built-in. These features lead to 
smaller, simpler, cheaper buildings or 
more services in existing buildings. 


rugged reliability 


R.F circuits have been simplified and 
the number of mechanical parts re- 
duced to a minimum. Highest engin- 
eering standards are applied to the 
design of these parts: stainless steel 
shafts in ball-bearings in heavy, 
rigid, machined castings; stainless 


bronze; heavy r.f coil contacts with 
high contact pressure. Specified 
performance is maintained with ample 
margins. 


self-tuning 


x wee The H1200 has a frequency following servo 
simplicity tuning system. Any frequency may be selected on 
MST reliability allows continuous the synthesizer decade dials in the associated 
unattended operation with extended MST drive equipment; the unattended transmitter - 
or remote control, saving mainten- automatically tunes itself in an average time of 

ance and operating staff. Any faultin twenty seconds. Final stage tuning and loading i 

the servo control circuits can quickly | servos continuously ensure automatic compen- 

be located with simple test routines. sation for changes in aerial feeder impedance 

Transistors and printed wiring give caused by weather conditions. Self-tuning gives 

these circuits maximum reliability. one-man control of an entire transmitting station. 


Marconi telecommunications systems — 


The Marconi Company Limited, Communications Division, Chelmsford, Essex, England LTD/H! 
7WW—122 FOR FURTHER DETAILS. s 
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Elements of Transistor Pulse Circuits 


4.—-TRANSISTOR MONOSTABLE MULTIVIBRATORS 


“ GALLUP POLL ” conducted by the author 

on a small random cross section of electronic 

engineers brought out interesting facts about 
the monostable multivibrator. Everyone inter- 
viewed had heard of the circuit, but only 20% 
could have obtained a pass mark in an examination 
for the question “ Describe in general terms the 
principle and uses of the monostable multivibrator.”’ 
Moreover, only 5% (one lone engineer in the twenty 
canvassed) could actually do even a simple approxi- 
mate design of a general-purpose monostable. 
Considering the importance of the circuit for 
generating, reshaping, stretching or delaying pulses, 
for gating other circuits and for frequency dividing, 
it is surprising how few engineers have a working 
knowledge of it. This article aims to fill this gap 
with particular reference to the modern transistor 
versions of the monostable multi (which have largely 
superseded the valve versions formerly used). 

In cold scientific terms, a monostable multi is a 
two-state device with one permanently stable and 
one quasi-stable state. A suitable trigger pulse 
will induce a rapid transition from the stable to the 
quasi-stable state. The multi then remains in this 
second state for a predetermined time which is long 
compared with the time of transition between 
states. Finally it switches rapidly back to the stable 
state without any further external tnggering. In 
another way, the circuit is said to “ flip’ on under 
a trigger pulse and “‘ flop ” off by itself after a time 
T which is essentially independent of the trigger 
pulse characteristics and is determined only by the 
RC time constant of the circuit itself. 

Because it requires only a single trigger pulse to 
go through its cycle, the monostable multi is often 
referred to as a “one-shot,” “ single-step multi ” 
or “ univibrator.”” Because it produces a rectangular 
output pulse which can be used to gate other circuits, 
it is sometimes described as a “ gating”? multi. 

Again, the output pulse can be differentiated to give 
a pulse at its trailing edge which occurs at a preset 


Fig. 39 Basic collector-coupled circuit. 
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time after the input trigger pulse, and the monostable 
is therefore often called a “delay” multi. The 
names are all suggestive of the uses to which the 
circuit is put. 


Basic collector-coupled monostable 
multivibrator 


Transistor monostable multis fall into two classes: 

(a) Collector-coupled, where the cross-couplings are 
from collector to opposite base, and 

(b) Emitter-coupled, where one cross coupling is 
from collector to base and the other is by feed- 
back through an emitter resistor common to 
both stages. 

The collector-coupled version is analogous to the 

valve anode-coupled multi, and the emitter-coupled 

to the valve cathode-coupled one. 

The basic circuit of the first of these, the collector- 
coupled monostable multi, is shown in Fig. 39. 
In the absence of external excitation Q2 is held on 
by the base current through R,,. Now when Q2 
is on, its collector voltage is close to OV, the tran- 
sistor being bottomed. As a result, Ql is held off 
by. the network R,, and R,,’ between OV and 
-+Vpp, the potential of the base of Ql lying some- 
where between OV and +V,,, depending on the 
ratio of Ry, to Rz;’. If either transistor is triggered 
out of its stable state, regeneration can occur due 
to the overcoupled positive feedback in the circuit. 
The resulting astable state with Q1 on and Q2 off 
will exist for a time determined largely by the time 
constant CR,,. The mechanism of this is relatively 
easy to follow. In the stable state with QI cut off, 
its collector is virtually up at. the negative rail 
potential —V,,. At the same time the base of the 
transistor Q2 is effectively at OV (if we ignore the 
small base-emitter volts drop in that transistor). 
Thus the capacitor C is connected effectively between 
the negative rail, —V,,. and the earth line at OV, 
and as a result is charged up to —V.o. When QI 
is pulsed on, its collector drops to OV, carrying down 
the left hand side of the capacitor C to that level. 
The right hand side of C is consequently taken 
immediately to +Vo, volts. This takes the base of 
Q2 positive and cuts off the transistor. C then 
begins to discharge through Rg, and its right hand 
side gradually rises towards OV with a time constant 
CRz». After C has discharged sufficiently, Q2 
begins to conduct again and regeneration immediately 
sets in to turn Q2 rapidly on and Ql] rapidly off. 

The resultant approximate waveshapes are shown 
in Fig. 40. The output can be taken from the 
collector of either transistor, but normally it is 
taken from the collector of Q2. The waveshapes 
show that the voltage output at the collector of Q2 
is a negative going pulse. 


*Newmarket Transistors Ltd. 
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Fig. 40 Waveforms of circuit of Fig. 39. Trigger pulse (a), 
Q, collector (b) and Qz collector (c). 


The precise design of a collector-coupled mono- 
stable multi can be complex, but the general lines 
can be covered with reference to Fig. 39. Vog is 
first selected equal to the output pulse voltage re- 
quired. Ro. is then chosen to give the output imped- 
ance required for the pulse. The transistor Q2 
is selected with a collector-emitter voltage rating 
(at the full collector current, Voo/Ro2) not less than 
Veo: When the circuit is flipped on, the base of 
Q2 (connected to the right hand side of C) is carried 
to approximately +Voo, and Q2 must have an 
emitter-base voltage rating not less than V¢. 
Finally, since the base of Q2 switches to +V¢¢ 
and its collector to —Vog¢— when it is first switched 
off, Q2 must have a collector-base voitage rating 
not less than 2Voc. Rg is chosen sufficiently 
low in value to ensure that Q2 is well bottomed 
when switched on. To make this possible, Rg 
should be selected to give a base current of at least 
twice that required to bottom Q2, i.e., Ras = Voo/ 
2Roshyr. For reasons which cannot be gone into 
here, the Vz, rail voltage should be selected not 
less than one-third of Voc. Rg, is normally selected 
to be not less than ten times Rog. to ensure that it 
does not load Ros excessively. R,,’ is then chosen 
to ensure that Ql base goes more than 1V positive 
in the cut-off condition. For this it should not be 
greater than (Vz,—1)Rz:. The transistor QI is 
then selected with a collector-emitter voltage rating 
better than —V,.; because its collector travels 
between OV and —V¢, and its emitter stays at OV. 
In this case also, because there is no capacitive 
cross-coupling to the collector of Q2, the emitter 
voltage rating is unimportant, and provided it exceeds 
a few volts there should be no trouble. The 
collector-base voltage rating need not, as a result, 
be more than a few volts greater than Vo. The 
current gain of QI should be selected so that the 
base drive provided by Rg, will bottom the transistor 
in its on condition. R,, should not be of too great 
a value or it will adversely effect the recovery time 
of the circuit after pulsing. Very frequently Ry 
will be found approximately equal to Rg, the circuit 
being symmetrical in this respect. 

The length of the on-pulse is set in the main by 
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the time constant CRz,. An approximate formula 
for the pulse length time is: 
~ T= 60.7CRp. ye Oh ae ae (1) 
For a rigorous treatment of the design of a collec- 
tor-coupled monostable multi, readers are recom- 
mended to consult ‘“‘ Junction Transistors in Pulse 
Circuits,” by P. A. Neeteson, Cleaver-Hume Press — 
Ltd., 1959. 


Typical Medium-speed Collector-coupled 
Multivibrator 


In Fig. 41 will be found the practical circuit of a 
20sec collector-coupled monostable multivibrator, ~ 
based on the simple general. design analysis given 
above. In the standby condition transistor Ql is 
biased off and Q2 on. QI is triggered on by a pulse 
applied to its base through the 220pF, 1kQ differen- 
tiating network. Diode D is connected so that only 
negative going pulses pass through to the base 
of Ql. The diode used, a NKT 149S1, is a diode- 
connected transistor with low hole-storage properties, 
but any good point-contact or gold-bonded ger- 
manium diode will do. Transistors Ql and Q2 are 
standard alloy germanium r.f. switching transistors, 
with a minimum frequency cut-off of 8Mc/s. The 
NKT' 125s were used in the circuit because they 
have a guaranteed minimum d.c. current gain of 
50 at the 10mA level switched in this circuit, but 
any similar germanium alloy switching transistor 
with a typical f,,, of 15Mc/s would be suitable. 
The circuit has been shown with separate positive 
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Fig. 41 Typical medium-speed circuit, giving 20usec pulse 


and negative d.c. supplies. A single-supply version 
can be obtained by connecting a 1,000-ohm resistor 
shunted by a 0.1uF from the 0V to +9V rail and 
connecting a single 18V supply between the +9V 
and —9V rails. 


Typical High-speed Monostable 
Multivibrator 


A transistor requires a finite time to switch on and 
off, and special transistors have to be used when — 
pulses narrower than a few microseconds are re- 
quired. Fig. 42 illustrates a typical high-speed 
monostable capable of producing a narrow pulse 
of about half a microsecond duration. For these — 
narrow pulses, a standard germanium alloy transistor — 
would be useless and resort must be made to diffused= 
base transistors. Peete i 
In the state before the monostable is triggered, 
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Fig. 42 High-speed circuit for pulses down to 0.5usec width. 


the right hand transistor Q2 is biased on by the 
current through the base resistor R and the forward 
biased diode D. At the same time Q1 is biased off 
by the 22k, 330kQ potentiometer across its base. 
On the application of a positive trigger pulse voltage 
to the input through C, across R, this voltage cuts 
off the diode D and causes Q2 to start switching 
off. Regenerative action through the cross-coupling 
resistor from the collector of Q2 to the base of Ql, 
tends to drive the latter transistor on, and the circuit 
flips into the quasi-stable state with Q1 on and Q2 

off.. During this state when the output pulse is 
_ being produced, the three capacitances C, C, and 

» (the capacitance of the diode D) charge up 
with a time constant approximately (C +C,+C))R, 
and the pulse length is 0.70(C +C,+C,)R. 

The purpose of the diode D is to protect the 
base-emitter junction of Q2 from exceeding its 
voltage rating which 1s of the order of 1V only 
(this being typical of the diffused-base type of 
germanium transistor). The diode D connected 
in series with the base of the transistor Q2 stops 
the positive signal up to 9V developed at the right 
hand side of the capacitor C during the quasi-stable 
state from being applied to the base of the transistor 
Q2. In this connection, an additional feature of 
the circuit not found in simpler circuits is the 
potentiometer network R,, R, which maintains 
transistor Q2 emitter-base cut-off at a low voltage 
during the quasi-stable period. The other additional 
feature is the so-called “ speed-up” or “ com- 
mutating” capacitor C, across the 22k9 cross- 
coupling resistor. The purpose of this, which will 
be examined in greater detail in a later article on 
the bistable multi, is to ensure a quasi-voltage 
initial drive to the base of QI when it is being turned 
on. This speeds up the transition between the stable 
and unstable states. The NKT 677 transistors 
used in the illustrative circuit are germanium alloy- 
diffused types with typical frequency cut-offs of 
150Mc/s, voltage ratings greater than 20V and 
minimum current gains of the order of 50. The 
diode D can be any fast point-contact or gold- 
bonded germanium diode. 


Typical Low-speed Collector-coupled 
Multivibrator 

Long-time-constant monostables present certain 
difficulties in design, particularly at high currents. 
This is because the timing resistor is also the resistor 
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that provides the base drive for the normally-on 
transistor. For high currents, this base drive resistor 
must be low value. This then means that for a 
long output pulse the timing capacitor must be 
very large and in very large capacitors (which must 
be electrolytic) leakage currents tend to upset the 
timing constants. The practical circuit of Fig. 43 
shows one method of getting round this difficulty. 
The particular circuit shown is designed to operate 
a high-current relay for the order of seconds to tens 
of seconds. It is basically a conventional collector- 
coupled monostable multi in which the timing is 
set by C, R, and R,. When the switch S is open, 
the compound Darlington-pair transistor Q2-Q3 is 
held on by the base current through R, and R, and 
the relay Rry is held in. When the start switch S 
is closed, a negative pulse is applied to the base of 
Q2 and initiates a flip to the state where Q1 is hard 
on and Q2-Q3 cut off. C then discharges through R, 
and R, and eventually Q2-Q3 comes on again and QI 
cuts off to return to the stable state. The circuit is 
thus a timer which switches off a relay for a pre- 
determined time given approximately by T= 
0.7C(R,+-R,). With the component values shown, 
this provides a relay switch-off time which can be 
varied from approximately 0.5 to 5.0 seconds. 
The resistor R, is designed to reduce leakage current 
in Q2-Q3 in the cut-off condition. The diode D1 
is a blocking diode to cut R, out of the timing circuit, 
when the diode is reverse-biased during Q2-Q3 cut 
off. The feed network to the start switch, S, i.e. 
1KQ 220KQ, and 0.1,F, is designed to provide an 
instantaneous sharp pulse for driving Q, on, but it 
has a sufficiently high d.c. resistance not to hold it on 
beyond the monostable pulse time if the starting 
switch S, is accidentally kept closed after starting 
the cycle. The diode D2 and the 120-ohm resistor 
in series with it are designed to clamp the collectors 
of Q2 and Q3 so that, on Switch-off, the inductive 
switch-off voltage from the relay coil cannot take 
the collectors substantially above the —12V rail, 
thus protecting Q2-Q3 from breakdown due to 
excessive voltage. The 12-ohm resistor R, provides 
a stand-off voltage for the transistor bases and enables 
a single battery supply to be used. Because of the 


Fig. 43 Low-speed multivibrator driving a relay. 
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low value of this resistance it is not necessary nor- 
mally to decouple it. Ql and Q3 are standard mini- 
ature intermediate power transistors operated in free 
air without being mounted on a heat sink. Q2 is a 
standard high gain audio transistor used in combi- 
nation with Q3 to provide a composite very high gain 
transistor pair which enables reasonably high values 
of resistance to be used for R, and R,. By using the 
composite transistor, values of (R,+R,) at least 
ten times higher than with a single transistor can 
be used forany given pulse length and correspond- 
ingly lower timing capacitor values. Preset relay 
operation up to several minutes can be achieved 
with this arrangement. 


Emitter-coupled Multivibrators 


The circuits described so far have been of one main 
category, collector-coupled monostables. The other 
main category is the emitter-coupled multivibrator. 
Fig. 44 illustrates the basic circuit of this. Here Q2 
in the absence of external triggering, is normally 
conducting due to the base current supplied by Rgpo. 
R, is chosen sufficiently high in value to ensure that 
the on current through Q2 and R, biases the emitter 
of QI more negative than the OV, at which the base 
is held, and thus keeps QI cut off. A positive-going 
trigger pulse applied to the base of Q2 is followed by 
the emitters of both Q2 and Q1, until the emitter of 
QI goes positive with respective to its base. Ql then 
begins to switch on, its collector voltage begins to 
drop towards OV and this positive voltage drop is 
communicated back through C to the base of Q2 
Regeneration sets in and the circuit switches rapidly 
into the condition where Q1 is cut-off and Q2 is hard 
on. Q2 is held off by the charge voltage across C, 
applied to its base. C discharges through Rg, 
with a time constant CR». The pulse duration before 
the circuit flops back to its original quiescent state is 
approximately 0.7CR,2. The result of all this is a 
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Fig. 44 Basic emitter-coupled circuit. 


negative-going pulse output at the collector of Q2, 
of duration 0.7CRgs. The detailed design of this 
sort of circuit need not be gone into in full because 
it is very similar to that of the collector-coupled 
multivibrator given earlier. For a very full analysis, 
interested readers should consult “‘ Transistor Circuit 
Analysis ” by M. V. Joyce and K. K. Clarke, Addison- 
Wesley Publishing Co. Massachusetts, 1961. 


Complementary-symmetry Multivibrator 


The circuits discussed so far have all used tran- 
sistors of the same polarity. In the illustrations, they 
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Fig. 45 Complementary-symmetry multivibrator, using p-n-p 
and n-p-n transistors (both normally on). 


happen to have been p-n-p, but n-p-n could equally 
well have been used if available. The use of both 
types of transistor in combination makes possible a 
new family of switching circuits which have no valve 
equivalent. One form of the basic complementary 
symmetry monostable multi is shown in Fig. 45, 
where normally in the quiescent condition both 
transistors are switched hard on. The p-n-p tran= 
sistor Q is held hard on by the base current through 
Rao + Rg (Reo is only a limiting resistor to guard 
against accidental short circuit of the base of Q to 
the negative rail if R, is reduced to zero.). With 
transistor Q switched on, its collector voltage is 
close to OV. Under these conditions the n-p-n 
transistor Q’ is also held on, this time by the base 
current through R,’, little current being deflected 
through R,, since both ends of Ry are close to OV. 
When a negative trigger pulse is applied to the base 
of the n-p-n transistor, Q, it starts to switch off, 
and the voltage on its collector starts to move in the 
positive direction. This positive step is communi- 
cated through C to the base of Q, and tends to cut 
Q off, resulting in a negative step at the collector, 
which is communicated back through Ry, and aids 
the negative trigger pulse applied to the base of the 
Q’. Regeneration sets in and both transistors rapidly 
switch off. The circuit then relaxes, C charging up 
through (Rgo + Rs + Rs’) until eventually Q 
starts to switch on again and the circuit flops back 
into the quiescent condition with both transistors 
full on. The length of the pulse is set by the discharge 
time constant of C, and (Rgo + Rg + Re); and is 
given approximately by 0.7C(Rgo + Rg + Rs). 
Rzo + Re could be replaced by a single fixed resis- 
tor, if a variable pulse length is not wanted. The 
circuit is interesting in that it provides simultaneous 


outputs of opposite polarities at the transistor col- — 


lectors, negative-going in Q and positive-going in 
Q’, each with reference to OV. 
this 


For a 100uS, 6V pulse, typical values in 

circuit would be Vog = Voot = 6V3 Re = Ro = 
4.7kQ; Ra’ = Rao + Re = 47k9; Q = NKF 213; 
Q’ = NKT 713; Ry = 47kQ; C = .0015pF; Dy 
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Fig. 46 Alternative version of Fig. 45 with transistors normally 
off. 


NKT149S1 (but any point contact or gold-bonded 
germanium diode is suitable); C, = .001nF and R» 
- = 1kQ. With a pulse length of 100S, the recovery 
time was found to be less than 20S 1.e., it was 
found possible to trigger the circuit up to a pulse 
repetition rate of 8kc/s. 

The circuit of Fig. 45 has both transistors switched 
on daring standby. For battery economy, a circuit 
where both transistors are cut off during standby 
is desirable. Fig. 46 gives the basic circuit of this 
alternative type. In the quiescent condition between 
pulses, with no current to the base of the p-n-p 
transistor Q, it is cut off, and its collector voltage is 
close to the negative rail, —V,,. With no drive 
voltage to its base, the n-p-n transistor Q’ is also 
cut-off and the capacitor C is discharged. A negative 
trigger pulse applied to the base of Q through an 
isolating resistor R, will tend to drive it full on. 
Its collector voltage will then fall towards the 
positive rail. This carries the base of Q’ positive 
and tends to drive Q’ on. The collector voltage of 
Q’ then tends to go negative and this negative 


step is fed back through C and R to the base of Q, 
assisting the trigger pulse cumulatively until the 
whole circuit flips into the state where both Q and Q’ 
are held hard on. C then begins to charge through R 
during the relaxation (pulse) period until eventually 
Q begins to switch off again and the circuit flops 
back into the quiescent condition, with both transi- 
stors cut off. If the on pulse is chosen to be T= 
CR,,;, it can be shown that R,y; 18 given approxi- 
mately by R,y, = 0.4 hy,h,,’ x R. The circuit has 
the disadvantage that the pulse time is highly de- 
pendent upon the transistor current gains, but it 
has the advantages that it requires no power effective- 
ly until triggered, that it can handle large load 
currents and can sustain long pulse periods with 
relatively small capacitor values. Because of the 
double current multiplication round the circuit loop, 
the timing capacitor C can be approximately hy, 
times smaller than would be necessary in a conven- 
tional monostable multivibrator using only one 
polarity of transistor. 


Conclusion 


In this article we have taken a look at the monostable 
multivibrator in its transistor versions, because it is 
such a commonly used tool in pulse circuit work. 
It finds many applications in the generation of precise 
pulses, in reshaping pulse trains which have degener- 
ated during transmission, in stretching narrow pulses 
into wider ones, in generating a time delay, in gating 
control circuits, and in frequency division (in the 
way described previously for an astable multi- 
vibrator). Most engineers find the monostable multi 
a satisfying circuit because so very frequently it 
turns out to perform almost exactly as designed 
theoretically and it is usually not difficult to “ get 
working,” once you understand the basic principle 
on which it works. 
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The seasonal change in the shape of the prediction 
Curves is becoming still more apparent this month and 
it should result in a longer availability of the higher 
daytime frequencies. > 

The curves show the median standard MUF, optimum 
» traffic frequency and the lowest usable high frequency 
(LUF) for reception in this country. Unlike the MUF, 
the LUF is closely dependent upon such factors as 
transmitter power, aerials, local noise level and the type 
of modulation; it should generally be regarded with 
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more diffidence than the MUF. The LUF curves 
shown are those drawn by Cable & Wireless, Ltd., 
for commercial telegraphy and they serve to give some 
idea of the period of the day for which communication 
can be expected. 
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DIRECT-READING CAPACITANCE METER 


A PORTABLE TRANSISTOR INSTRUMENT POWERED BY BATTERIES 


By D. F. BAILEY, A.M.1.E.E. 


HE instrument described is a simple, transistor 
device which gives an instantaneous capacitance 
measurement on a linear scale. Three ranges 

are provided (1000 pF, 0.014F and 0.1»F full scale) 
with a reasonably high degree of accuracy (3%). 
Useful measurements may also be made up to 1uF. 


Principle of Operation 


Referring to Fig. 1 an internal oscillator of frequency 
f c/s is used to actuate a switch. In one position of 
the switch a close-tolerance capacitor is charged 
through a defined reference voltage V. In the other 
position of the switch the capacitor discharges fully 
through a meter. Now the charge in the capacitor is 
Q = CV coulomb and since the switch operates at 
f(=1/Hc/s the average meter current 1, =Qit=CVf. 


In= ECVE 


REFERENCE pom mom my OSCILLATOR 
VOLTAGE : 
V Fels = + ¢/s 


Fig. |. Simple circuit illustrating principle of operation. 


Hence I,, is proportional to C, and V and f are so 
arranged that Im is the full-scale deflection current 
with an internal standard in circuit. If the capacitor 
is now replaced by the unknown the instrument 
becomes a direct-capacitance comparator and thus, 
by suitable choice of internal standards, a direct- 
reading capacitance meter. 


Design Considerations 


In the practical circuit (Fig. 2) the oscillator is a 
transistor multivibrator, the switch is a transistor 
while a Zener diode provides the reference voltage V. 
Range changing is effected by decade switching of 
the oscillator frequency. 

In arriving at a final configuration the following are 
the major considerations: 

(a) From I, = CVf it will be seen that the more 
sensitive the meter used the smaller the lowest value 
of capacitance that may be measured. 

(b) The reference voltage and the switching 
frequency should be kept as high as possible. A high 
Vf product permits either a low minimum-value 
capacitance range or alternatively the use of a cheaper 
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and less sensitive meter should a higher value of 
minimum range be acceptable. 

(c) In order to use relatively low-frequency 
transistors and yet produce a good switching wave- 
form the maximum oscillator frequency should not 
exceed, say, 20ke/s. This will be the wanted oscil- 
lator frequency on the lowest capacitance range. 
Adequate time must be available in the respective 
half cycles for charge and discharge of the capacitor. 

(d) Stray capacitance in the measuring circuit sets 
an ultimate limit to the full-scale value of the lowest 
capacitance range. As will be shown later a figure 
of 100 pF full scale enables strays to be neglected. 

(e) The highest capacitance that may be measured 
is limited both by the bulk of the internal standard 
and by pointer flutter caused by the meter movement 
following the low switching frequency. A maximum 
range of 0.luF full scale demands a switching 
frequency in excess of 100 c/s, so that no trouble will 
be experienced here. 

(f) The reference voltage, which is derived from a 
Zener diode, is limited by the available battery 
potential. This in turn is governed by the fact that 
the instrument is intended to be a small portable 
transistor device. 

(g) In the interests of battery size and economy 
the current consumption should not exceed about 
10mA. 

These factors lead to a choice of 3 full-scale 
capacitance ranges of 1000pF, 0.01uF and 0.1yF. 
Values remain to be allocated to Im, V and f. 

It was decided to design for a nominal 12 V supply 
while maintaining circuit performance down to a 
voltage of 8. This permits the use of two 6V PPI 
batteries with exceptionally long life or alternatively 
one PP3 9V battery with somewhat less life but with 
the advantage of extremely small size. Since 
measurements may be made rapidly the battery will, 
in general, receive only intermittent loading and the 
latter solution is perfectly adequate. 

The 8 V minimum-supply figure fixes the maximum 
possible Zener potential at around 6V. Hence the 
choice of an OAZ 203 (6.2 V). 

A 50zA movement was available so it merely 
remained to calculate f for the three ranges. Since, 
in practice, it is more convenient to shunt the meter 
than alter the oscillator frequency in order to calibrate 
against the internal standard capacitor, a figure of 
75yA f.s.d. was used to calculate f. 

With I,— 754A, V=6V, substitution im the © 
equation I,, = CVf yields: 

f = 125¢/s for 0.1uF f.s.d. 
f = 1250 c/s for 0.01 yF f.s.d. 
f = 12.5kc/s for 1000 pF f.s.d. 


The Practical Circuit:—Transistors Vtl and Vt2 — 
provide a unity mark-space ratio square wave of 12V 
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_ Fig. 2. Practical circuit; all resistors are + 10% 14W types. 
=k 1% types. 


amplitude at a frequency of 125c/s, 1250c/s or 
12.5 kc/s dependent on the range selected: 

This square wave is used to switch Vt3 between 
the bottomed and the cut-off conditions. Vt3 
collector swings from approximately zero potential 
when in the bottomed (on) condition to —6 V when 
Vt3 is cut off, the collector excursion being limited 
by the Zener diode D3. 

When Vt3 is cut off the capacitor charges to —6V 
via Dl. When the transistor is bottomed the 
capacitor discharges via the meter, D2 and Vt3. 
The meter thus reads the average current Q/t = CVf. 

Adjustment of the meter shunt RV, with the 
internal standard capacitor in circuit enables full- 
scale calibration to be set in the “ CAL ” position. 
Upon replacing the standard by the unknown in the 
“Cx” position a direct reading of capacitance is 

obtained. 


Multivibrator Vtl & WVt2:—These transistors 
form a conventional cross-coupled multivibrator with 
CR timing in the base circuits. An output im- 
pedance of 1.2k is adequately low to drive the 
succeeding switch stage ““ ON.” In order to cut off 
the switch the multivibrator transistors must bottom 
when “ ON.” Hence the base resistors must be no 
greater than 1.2kQ x Sminimum—12kQ9 will 
ensure heavy bottoming. Although only short-term 
frequency stability is required of the multivibrator, 
the timing mechanism merits some examination. 
From the waveform diagrams (Fig. 3) it will be seen 
that at the switching instant, the collector potential 
of the previously off transistor changes rapidly from 
—12V to approximately zero (bottoming potential). 
Hence the base of the previously on transistor 
is driven positive by 12V to +12V approximately. 
This transistor is cut off while the timing capacitor 
recharges through the 12 k2 base resistor the aiming 
potential being —12V. However, when the base 
reaches a potential slightly negative with respect to 
the zero rail the off transistor conducts and 
completes the half cycle. Similar action ensues with 

the other transistor to complete the full cycle. 
The time of each half cycle is thus the time of the 

t 


exponential discharge V = V ee). Here 
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Capacitors C, to Cz are +20%, Cg, Cy and Cy, are polystyrene 


t 

V = 24V and V = 12V. Hencee CR = 0.5 and 
the time of each half cycle is approximately 0.7 CR. 
Since only the first half of the exponential is used, 
the threshold of conduction is quickly swept through 
which implies that the frequency is reasonably stable 
and independent of transistor characteristics. The 
capacitor values are chosen to give the desired 
oscillator frequencies. Component tolerances of 20% 
will suffice since meter sensitivity (unshunted) is a 
factor of 1.5 greater than the figure used in the 
frequency calculation. 


Switching Stage Vt3:— This is alternately 
switched between bottoming and cut-off by Vt2. 
The collector resistor R, must not be so low that an 
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Fig. 3. Waveform diagrams of the collectors and bases of 
transistors Vtl and Vt2. 
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Fig. 4. Layout and constructional details of the instrument. The tag boards are constructed from synthetic resin-bonded — 
fibre sheets. L 


206 WIRELESS WorLD, APRIL 1964 — 


‘ 


q 


os 


excessive base drive is demanded to bottom the 
stage. On the other hand it must be low enough to 
ensure that the full-scale capacitance may be charged 
in a fraction of the half cycle available. The resistor 
current is then diverted through the Zener diode and 
this current must be sufficient to keep the diode 
above the knee of its I/V characteristic even at low- 
battery voltage. This is in order to keep a well- 
defined refererice voltage and in the case of the 
OAZ 203 demands a current around 1-2mA mini- 
mum. The capacitor will charge to the reference 
potential in a time somewhat less than CR,sec 
since the aiming potential is twice the reference. This 
time is a small fraction (less than 5%) of the charging 
time available (one half cycle of the input). 

A time of at least 5CR must be allowed for the 
capacitor to discharge fully. The R in question is, 
at the commencement of discharge, substantially 
the resistance of the meter. However as discharge 
continues the current lowers and the diode D2 
forward resistance increases and becomes more 
significant. The time constant of the capacitor and 
meter resistance is only about 2% of the discharge 
half-cycle period and is sufficiently short. 

If no arrangements are made to drive Vt3 base 
positive when switching the transistor off, hole storage 
will cause the negative-going collector transition to 
be rather slow (greater than 10usec).. On the lowest 
capacitance range this represents a significant part 
of the charging half cycle (40usec) so to ensure that 
there is no danger of incomplete charging the 
transition is speeded up by the addition of C.. 

The diodes D1 and D2 should have a low forward 
resistance (mo more than a few hundred ohms) 
and a reverse resistance sufficiently high to avoid 
substantial diversion of charging current through 
the meter and discharge current away from the meter 
by the nominally non-conducting diode. 


Accuracy 


The sources of error are:— 

1. Standard capacitor tolerance: polystyrene types of 
+1% have been used. 

2. Meter linearity: this will be of the order of +-1% 
in a good quality movement. 

3. On the lowest capacitance range the stray capacit- 
ance of the wiring from the junction of D1 and D2 
via the switches to earth affects both the value of the 
standard in the “CAL” position and of the zero 
capacity in the “‘ Cx” position. It is possible to get 
this capacitance down to less than 5pF by short 
wiring (diodes wired direct to the switch wafer and a 
short lead from the function switch to “Cx” 
terminal, etc.). 

An overall accuracy of +3% is obtainable there- 
fore except upon the jowest capacitance range where 
the zero error should be taken into account with 
readings below 300 pF. 


Construction 


The whole instrument is conveniently constructed 
inside a plastic lunch box 44 x 44 x 1 in deep (a 
PP3 9V battery is used). With the exception of the 
diode and switch wiring mentioned above, layout is 
not critical. All multivibrator timing capacitors may 
be mounted on a tag board at the side of the meter, 
this board being mounted on the front panel by two 
small “‘ L” brackets. If the lid is used as a chassis, 
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accessibility is good, the box itself merely forming a 
cover. 


Operation 


1. Switch to ““ CAL ” and to the desired capacitance 
range. 

2. Adjust “SET CAL” until the meter reads full 
scale. 

3. Switch to “ Cx” and connect unknown capacitor 
to “ Cx” terminals. 

4. Read value directly off meter scale. 

On the 100 pF range, if steps 3 and 4 are carried out 
with the “Cx” terminals open circuit, the reading 
obtained will be the zero-error (stray) capacitance. 


Extension to IF 


If on the 0.1uF range the “ SET CAL ” control is 
adjusted to give 0.1 f.s.d. in the “ CAL ” position 
then on switching to “‘ Cx,” the full-scale reading will 
represent 1uF. The charge time constant when 
measuring has a maximum value of 1.2kQ »« 1uF = 
1.2msec. This is only 25% of the available time so 
almost complete charging should occur. Sufficient 
time is available for discharge since, although the 
capacitor has been increased by a factor of 10 the 
significant resistance (that of the meter) has been 
reduced by the same amount by shunting to calibrate. 
It is-rather more difficult to adjust the “‘ SET CAL” 
control accurately however and a measurement 
accuracy of about 5% is probably realistic. 


Commercial Literature 


The 1964 edition of the Mullard Semiconductor De- 
signers’ Guide for industrial and communication equip- 
ment is now available from the technical office of the 
industrial semiconductor division of Mullard Ltd., 
Mullard House, Torrington Place, London, W.C.1. 
Three new charts have been introduced in the transistor 
section. Full dimensional drawings and details are 


included. 
7WW 326 for further details 


Computer Booklet.—The Solartron Electronic Group 
of Farnborough, Hants, has published a booklet des- 
cribing the various units in the Solartron 247 Analogue 


Computer System. 
7WW 327 for further details 


A leaflet describing a range of small push-button 
switches is now available from Highland Electronics 


Ltd., 26-28 Underwood Street, London, N.1. Dimen- 


sional drawings are included. 
7WW 328 for further detaiis 


A booklet describing the lubricants and greases pro- 
duced for electrical and mechanical applications is now 
obtainable from Electrolube Ltd., Oxford Avenue, 


Slough, Bucks. 
7WW 329 for further details 


A leaflet describing the Type 175A 50M¢/s double 
trace oscilloscope is available from Hewlett-Packard 


Ltd., of Dallas Road, Bedford. 
7WW 330 for further details 


Polyethylene terephthalate (PET) capacitors rated 
from 200 to 5,000 V d.c. working are described in a 
recent publication from the instrument division of 


E.M.I. Electronics Ltd., Hayes, Middx. 
7WW 331 for further details 


A. T. & E. (Bridgnorth) Ltd., of Bridgnorth, Shrop- 
shire, has completely revised its radiotelephone and 


associated equipment catalogue. 
7TWW 332 for further details 
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UNBIASED 


By “FREE GRID”’ 


Electronics in 1888 ? 


WE all know that warrant holders 
who supply goods of various kinds 
to the Royal household are permitted 
to use the words “ By Appointment, 
etc.” I have been very interested in 
examining a list of these Royal 
warrant holders who were appointed 
in the reign of Queen Victoria. I 
should say at once that I am in- 
debted for this list to Mr, F, G. L. 
Beresford, of Ottery St. Mary, 
Devon, who tells me he has been 
reading my page since 17th Sept. 
1930; obviously he is a man of 
stamina. He has sent me a cutting 
of an article from The Times of 
3lst January this year which some- 
how I had overlooked. 

It appears that the Queen, or at 
any rate her advisers, appointed a 
medical galvanist and electrician as 
early as 1847. This is not so sur- 
prising as it looks at first sight, as 
according to Mellanby’s “ History of 
Electric Wiring,” Trafalgar Square 
was lighted by electricity (arc lamps) 
as early as 1846, and, of course, 
medical treatment by galvanism—or 
in other words an electric current— 
dates back to a still earlier period. 

The biggest surprise was to read 
of the appointment of an electronic 
engineer in 1888. At first I was in- 
clined to doubt this as I cannot find 
any reference in the O.E.D. to the 
use of the word electronic before 
1891. -However, the O.E.D. itself 
was a mere seven-year-old stripling 
in 1891 as it first saw the light of 
day in 1884. 

I think the truth of the matter is 
that Queen  Victoria’s electronic 
engineer of 1888 may have been a 
lamptrimmer whose duties were to 
replace gas mantles and trim oil 
lamps which were very probably still 
used in the servants’ quarters. The 
reason why I think that the lamp- 
trimmer may have been called by the 
fanciful title of electronic engineer is 
that we see the same sort of human 
vanity today when rat catchers call 
themselves rodent officers; dustmen, 
refuse operatives; office boys, 
management trainees and, of course, 
plumbers have been sanitary 
engineers for quite a long time. 

It must not be forgotten that the 
primary pee of the Greek word 
SS ClECEEON) HIS ex that which produces 
shining or ener” and so it is not 
surprising that the ancient Greeks 
used the word to describe a whole 
host of things which glittered in the 
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light. Among these were gold and 
silver, some alloys and, of course, 
amber. Thus “electrical properties ” 
to the Greeks meant properties which 
produced shining or glittering. No 
doubt Queen Victoria’s advisers 
knew all this, and it would not be 
surprising if they called her lamp- 
trimmer an electronic engineer. I 
dealt with this whole question of the 
basic meaning of “electron” in 
extenso in the February 1960 issue of 
Wireless World and so will not 
labour it further here. 


South Bank Science 


HAVING recently complained to the 
Editor about “Cathode Ray’s 
absence from the February issue, 
his re-appearance last month was as 
welcome as the flowers in Spring, 
and I feel I speak for all my fellow 
readers when I say that. 

Maybe one day “Cathode Ray ” 
may find time to produce a compre- 
hensive textbook for us weaker 
brethren, not exactly on the lines of 
his famous “Second Thoughts on 
Radio Theory” but more like the 
“Latin without Lashes & Greek 
without Groans” which I recall from 
my schooldays. 

I would myself try to fill in the 
gaps as his. understudy when 
“Cathode Ray” is too busy to 
appear in person, but the Editor was 
quite severe when I suggested it, and 
reminded me that W.W’s head office 
is situated on the south bank of the 
Thames and he feared that I might 
get the journal an undesirable reputa- 
tion for what in current jargon might 
be termed “south bank” science. He 
reminded me that even in my own 
columns I had sometimes expressed 
unorthodox views which militated 
against any chance I might have had 
of receiving a tempting offer from the 
US.A: 

I was glad to notice that “ Cathode 
Ray” admitted in his article an in- 
stance of his furthering an error 
originally promulgated by more than 
one elementary textbook. To admit 
this fact makes him sound even more 
human than we know him to be. I, 
of course, have made (not furthered) 
errors through slip-shod reading of 
some of “Cathode Ray’s” own 
writings. This admission on my part 
makes me bold enough to ask if he 
has not himself made a slight error 
in this article. 

When mentioning (page 149, 


col. 1) what we used to call the pre- 
cession of the equinoxes he gives us 
a figure of 27,000 years. Surely it is 
rather less than that, namely 25,800 
years. Of course he may only be 


- using round figures as we all do 


when we say a light-year is equal to 
six billion miles when it is actually 
rather less than that. 


point is that I don’t want “ Cathode 
Ray ” to be equated with me in this 
matter of south bank science. 


Reversing the Flow . 


RECENTLY I was very interested 
to read a letter to the Editor of The 
Daily Telegraph by L. Marsland 
Gander, the well-known radio 
columnist. He was writing on the 
subtle under-the-surface influence 
which, he says, the ladies exert in 
what has become known as the brain- 
drain down which so many of our 
eminent scientists are being sucked 
by the brain-starved American world 
of science. 

Now as we all know many of these 
scientists eventually return to us, but 
this is not so very surprising when 
we remember that anything which 
goes down our drains, finds its way 
eventually to the sea, and is then 
evaporated and duly returned to us 
as rain. In contrast to ‘the blaring 
trumpeting of each  scientist’s 
departure, his return is usually quiet 
and unheralded; in fact he “drop- 
peth as the gentle rain from heaven,” 
as Shakespeare so aptly puts it in 
Portia’s famous speech. 

must congratulate Marsland 
Gander on his discovery that it is the 
scientists’ wives who provide the 
drive in initiating their husbands’ 
return just as the sun’s evaporative 
power -does in the case of the rain. 
Apparently the wives get very bored 
and discontented with the nerve- 
racking American way of life which 
is so different from ours. 

The only thing I would like to 
suggest is that the Government starts 
a fund to send the wives over to the 
U.S.A. for a year on their own so 
that they could gain experience to 
enable them to discourage their 
husbands from going down the brain- 
drain. 


Data or Datz ? 


AS I have mentioned previously in 
these columns, I have never made 


any claim to be a Latin or any other - 


sort of scholar. In the matter of 
Latin, however, I did manage to 
scrape together sufficient knowledge 
of it to satisfy the examiners that I 


was a fit person to be allowed to pur- © 


sue my studies at Cambridge. That 
is not saying much, however, as in 
1914 the degree of knowledge re- 


The only 
reason I have for raising this trivial - 


quired was so elementary that it has 


always surprised me that budding 
boffins jibbed at it, and as a result, 
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Latin is no longer required of intend- 
ing Cantabs. 

To me this seems a pity, as it tends 
to lead to such deplorable errors 
among even the most eminent of 
scientists when they use expressions 
‘from this ancient tongue. A notable 
instance of this occurred in a series 
of B.B.C. television lectures given in 
January and February by a scientist 
who more than once, used a singular 
verb after the word data. 

I am raising the whole matter of 
this grammatical grotesquity—if I 
‘may coin a word—of the phrase 
“data is,” as I think I have found 
‘an explanation of its prevalence. I 
think that scientists—the Cambridge- 
grown variety at any rate—owing to 
‘their being no longer “learned in 
‘Latin- and grounded in Greek” as 
was once the case, fail to realize that 
data_is. indeed a plural word, and 
wrongly imagine it to be a singular 
noun of the first declension in 
‘which the customary suffix of the 
‘nominative case is “a,” the plural 
being “ae.” They are in good com- 
pany as the first declension led to the 


,undoing of Sir Winston Churchill as |. 


-he tells us in his book “ My Early 
Days.” 

To prove my theory correct I am 
keeping a sharp look-out for a case 
-where-a ‘scientist wants to speak of 
-a collection of various-sets of data. 
“I feel sure that instead of writing 


“* All these data are ” as he should do, | 


he will write ‘‘ All these date are.” 


-About Architects 


LAST November I deplored the fact 
that new houses are being built with- 
out a mast on the roof, which I sug- 
gested should run down through the 
“house to the foundations, to provide 
a strong support for the rather elon- 
gated horizontal acrials which some 
of us are going to need for satisfac- 
tory reception of BBC-?. 

I have, however, received letters 
rebuking me for trying to usurp the 
functions of the architect; and also 
pointing out that such a mast would 
transmit strong vibrations to every 
floor ofthe house unless it were 
properly insulated in the mechanical 
sense, so.that it would not transfer 
vibrations to the brickwork, etc. 

I~ certainly don’t want to offend 
the susceptibilities of architects, for 
whom I have a great respect, but 
surely it is their job and not mine to 
see to the practical aspects of sugges- 
tions which, from time to time, I 
throw out in these pages. Architects 
and their families are people who 
have to be handled with care. Long 
years ago I knew an architect’s 
daughter whom I endeavoured to 
handle with great care, but she did 
not appreciate my efforts as she had 
all her plans for her future from 
foundations to finials cut and dried, 
and I didn’t figure in them. Since 
then I have been wary of architects 
and their families but apparently I 
have put my foot in it again. 
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BULGIN 


MAINS CONNECTORS 


3-PIN MODELS IN THREE GRADUATED SIZES 
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MINIATURE SIZE MODEL, LIST 
No. P.360 exemplifies the latest trend 
in Component Miniaturisation and_ is 
extremely efficient in use. Manufactured 
to the highest possible standard with 
glossy Black phenolic mouldings and 
heavily silver plated metal parts. The 
illustration is full size, the flex-lead 
member being the SOCKET and the panel 
mounting member the PLUG, 


STANDARD SIZE MODEL, 
LIST No. P.73/SE one of the 
most famous and popular Bulgin 
Connectors. Widely used in both 
Domestic and Professional Equip- 
ment and especially in Laboratories 
where alternative portable equip- 
-ment is used in common with one 
mains lead. Manufactured to our 
usual high standards and finishes 
the illustration is full size and 
shows side entry socket. The 
PLUG is the panel mounting 
member, the SOCKET the. flex- 
member. 


~F, 


LARGE SIZE MODEL, LIST 
No. P.462 a strong, efficient, reliable 
connector fully shrouded for safety 
and having well spaced mas- 
sive non-ferrous pins and 
sockets with adequate 
clearances, generous 
size terminals and 
polarisation by (a 
body key and slot, 
not by current 
carrying parts alone. 
‘The finish is of the 
highest quality, as 
associated with all 
Bulgin. products, 


Our Technical Leaflet No. 1506/C .which 
illustrates and gives full Electrical and Dimen- 
sional Details of our range of Mains Connectors 
is an essential-for all Engineers, Draughtsmen, 
Designers, etc., write for your copy now! 


A. F. BULGIN & CO. LTD 
BYE-PASS RD., BARKING, ESSEX 


Telephone: RIPpleway 5588 


FOR FURTHER DETAILS. 
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APRIL MEETINGS 


Tickets are required for some meetings : readers are advised, therefore, to commumicate 
with the secretary of the society concerned 


LONDON 
Ist. I.E.R.E.*—Short papers on 
“Pulse compression techniques in 


radar”? at 6.0 at the London School of 
Hygiene and Tropical Medicine, Keppel 
Street, W.C.1. 

3rd. Institution of Electronics.—Full- 
day symposium on “Oscilloscopes” at 
Hendon College of Technology. 

6th. I.E.E. Graduates.— Digital 
does analogue” by M. R. Krick at 6.30 
at Savoy Place, W.C.2. 

7th. LE. E.—< Electronic summation 


metering” by» M. L. Done at 5.30 at 
Savoy Place, -W-.C.2. 
8th-1 0th. J.E.E.—Conference on 


“Dielectric and insulating materials ” 
at Savoy: Place, W.C.2. 

8th. Inst. Phys. & Phys. Soc.—Lon- 
don Acoustics’ Group annual general 
meeting at 5.15. followed by “ Test con- 
ditions for industrial acoustical measure- 
ments” by Dr. ‘A. J. King at Imperial 
College. 

9th. I.E.E. &.J.E.R.E.—Discussion 
on “ Road and rail traffic control using 
computers ”’ at 6.0 at the London School 
of Hygiene and Tropical Medicine, 
Keppel Street, W.C.1. 

13th. LE.E. & I.E.R.E.—Colloquium 
on “ Field-effect. and other. high-input- 
impedance devices and their appuca 
tions ” at 2.30 at Savoy Place, W. C.2 

13th. Television Society.— © Prob- 
lems of recording colour signals on mag- 


netic tape” by P. Rainger at-7.0 at the 
Faraday~ Room, I.E.E., Savoy Place, 
WC.2: 

15th. I.E.E—“A new method of 


amplification using acoustic waves” by 
Dr. E. A. Ash at 5.30 at Savoy Place, 
W.C.2. 

15th. I.E.R.E. —Symposium on “The 
operation of electronic equipment under 
conditions of severe electrical inter- 
ference” at. 10.30 am. at Birkbeck 
College, Malet Street, W.C.1. 

16th. I.E.E.—Colloquium on “ The 
design and use of cathode-ray. tubes” at 
9.30 a.m. at Savoy Place, W.C.2. 

17th. B.S.R.A. — “ Intermodulation 
and Doppler distortion in loudspeakers ” 
by James Moir at_7.15. at the Royal 
Soy of Arts, John Adam Street, 


W.C.2 

20th. I.E.E.— The application of 
oblique incidence sounding to long- 
distance communications problems ” by 
P. A. €. Morris at 5.30 at Savoy Place, 
W.C.2. 

21st. L.E.E. & I.E.R.E..—Colloquium 
on “Simulators for training purposes * 
at 2.30 at Savoy Place, W.C.2, 

27th. LEE. British Computer 
Society and Society of Instrument Tech- 
nology.—Discussion on ‘“‘ The choice 
between analogue and digital-computing 
techniques in engineering analysis and 
design ” at 5.30 at Savoy Place, W.C.2. 

28th. Society of Relay Engineers.— 
“Coaxial and multipair cables for tele- 
vision wire broadcasting” by J. D. S. 
Hinchliffe, and “The specification and 
testing of small radio-frequency cables ” 
by B. W. Osborne at 2.30 at 21 Blooms- 
bury Street, W.C.1. 


29th. I.E.E.—Colloquium on “ Filter 
design” at 10.0 a.m. at Savoy Place, 
W.C.2. 


*Institution of Electronic mag Radio engineers, 
the new title of the Brit. I. 


210 


29th. LEE. & IE.R.E. (Medical 
Electronics).—Discussion on “A practi- 
cal approach to transistor circuits” at 
6.0 at the London School of Hygiene, 
Keppel Street, W.C.1 


BEDFORD 

20th. I.E.E.—“ The Highgate Wood 
electronic telephone exchange” by 
H. F. Hesketh at 7.0 at the Bridge 
Hotel. 


BIRMINGHAM 

7th. I.E.E. & J.E.R.E.—One-day 
symposium on “ Electronics in the auto- 
mobile industry” at the University. 

‘15th. _ Television Society.—‘ Tran- 
sistorized television receivers ” by P. L. 
Mothersole at 7.0 at the College of 
Advanced Technology, Gosta Green. 


30th. I.E.R.E.—‘Air traffic control” 
by-Dr:* D-H Davies’ at’ 7.0- at- the 
University. 
BRISTOL 

13th. I.E.E. and I.E.R.E.—‘ Some 


recent ionosphere researches” by J. A. 
Ratcliffe at 6.0 at the University. 

23rd. Inst. Phys. & Phys. Soc. and 
I.E.R.E.—* Microwave spectroscopy and 
its applications” by Prof. E- 
Ingram at 7.0 at the College of Science 
and Technology. 

27th. | I.E.E.—‘“‘ The principles and 
operation of large radio telescopes’ by 
Dr. A. H. Hewish at 6.0 at the Tech- 
nical College, Ashley Down. 


CAMBRIDGE 

6th. I.E.E. & R.Aero. Soc.—< Satel- 
lite communication”? by D. Wray at 7.0 
at the University Arms Hotel. ~ 


CATTERICK 

‘7th. J.E:R.E.—‘ U.H.F. propagation 
and reception” by Dr. A. C. Roff at 
6.0 at Catterick Camp. . 

28th. E. — “Discussion on 
“* Studies in physical electronics for en- 
gineers ” opened by E. C. Bell at 6.30 
at Catterick Camp. 


CRANFIELD 
13th-16th.—Symposium on “ Instru- 
mentation and test techniques for 


manned high-speed flights ” at the Col- 
lege of Aeronautics. (Organizer, M.A. 
Perry, Dept. of Flight, College of Aero- 
nautics, Cranfield, Bucks.) 


EASTBOURNE 
26th-29th.—R.T.R.A. annual confer- 
ence at Queen’s Hotel. 


EDINBURGH 

3rd-5th. L.E.R.E. & I.E.E.—Sym- 
posium on “ Microminiaturization” at 
Heriot-Watt College. 


EVESHAM 
3rd. I.E.R.E.—“ Systems ae receiver 
techniques for stereophonic broadcast- 


ing” by Dr. G. J. Phillips at 7.0 at 
B.B.C. Club, High Street. 
GLASGOW 


18th. R.S.G.B.—Scottish v.h.f. con- 
hela cae at 2.30 at Mill Hotel, Ruther- 
glen. 


followed by 


ISLE OF WIGHT 

24th. °I.E.E.—* Magnetic tape re-- 
cording” by W. Silvie at 6.30 at the 
Technical College, Hunnyhill, Newport. 


LEICESTER 

14th. Television soca Colour 
television” by Dr.. G. N. Patchett at 
7.15 at the New "Vaughan College, St. 
Nicholas Street. 


LIVERPOOL 

6th. I.E.E.—“ Blectronses=aaae ex- 
panding frontier” by Dr. R. C. G. Wil- 
liams at 6.30 at the Royal | Institution, 
Colquitt Street. 

15th. J.E.R.E.—‘ The ~ history of 
radio” by G. R. M. Garratt at 7.30 at 


_ the Walker Art Gallery 


23rd. I.E.E—‘ Teaching machines ” 
by Prof. H. Kay at 6.30 at the Royal 
Institution, Colquitt Street. 


MALVERN 

15th. I.E.R. E. —‘* Superconductors in 
instrumentation” by Dr. D. H. Parkin- 
son at 7.0 at the Winter Gardens. 


MANCHESTER ' 

22nd. J.E.E.—“ Electronics—the ex- 
panding frontier” by Dr. R..C. G. Wil- — 
liams at 6.15 at the Reynolds Hall, Col- — 
lege of Science and Technology. % 


NEWCASTLE-UPON-TYNE a 

8th. I.E.R.E—Annual general meet- 
ing of the North Eastern Section at 6.15 — 
“Electronic musical. in- . 
struments” by K. A. Macfadyen at the 
Institute of Mining and Mechanical — 
Engineers, Westgate Road. 


PORTSMOUTH 

8th. J.E.R.E.—Annual general meet- 
ing of the Southern Section at 6.30 fol- 
lowed by “A naval view of reliability ” 
by Commander J. R. Young at Highbury 
Technical College, Cosham. 


PRESTON 

8th. I.E.E—“ The sun, the earth and 
radio” by J. A. Ratcliffe at 7.30 at the 
Harris College. 


READING 
7th. .P.R.E.— ““ The principles and 
uses of lasers” by Dr. O. S. Heavens — 
at 7.30 at the White Hart Hotel. — { 
REDHILL : 
8th & 15th. I.E.E—“‘ Colour tele- 


vision ” by R. N. Jackson at 7.30 at the 
iets Research Laboratories, Sal- 
ords. 


RUGBY 

7th. J.E.E—‘ The colour perform- — 
ance of the SECAM colour television 
system” by G. B. Townsend at 6.30 at 
the College of Engineering Technology. 


OVERSEAS 


6th-8th. I.E.E.E——Conference on 
“ Nonlinear magnetics” in Washington, 
DIGS A 


13th-15th. 1.E.E.E.—Symposium on _ 
ey de sniesa ie ” in. St-lLouis;, .Moi, ie 
S 5 ae 


‘21st- 23rd viel ERB — Computer con- 
ference in Washington, D.C., U.S.A. ‘ 
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LE A K transistor amplifier 81 


another milestone 
in audio 

engineering 
BY 


oe a : - 


Vtareaiviotised INTEGRATED AMPLIFIER 


Dimensions: I3ins. x 4tins. x Yins. deep. Weight: l4lbs. Price £49 10s 0d. 


- . . superb styling, faultless performance and a breakthrough 
in price and reliability by LEAK . . . the First Name in High Fidelity 


Reprinted from ‘* WIRELESS WORLD ”’ Editorial May 1963 ‘‘. . . Last autumn, during his presidential 
address to the British Sound Recording Association, H. J. Leak demonstrated a prototype high-quality 
transistor amplifier which gave results indistinguishable from those of his valve amplifiers . . .”’ 
“‘ People sometimes ask why there is any necessity to change to transistors. The elimination of the 
output transformer is, in our view, sufficient reason now that solutions of the problem of linearity in 
the response of the rest of the transistor circuit have been found. As additional bonuses we get smaller 
size, cooler running and the prospect of longer life.’’ 


Compared with its equivalent valve amplifier the ‘‘Stereo 30” gives results which 
@ are indistinguishable and it offers these important advantages: 


@ It is 48% of the weight. @ It has greater reliability (estimated to be 500% better) 
@ It is 43% of the size. because the heat rise within the case is negligible (12°F) 
@ It is 89% of the price. and because the maximum Voltage is less than 50... 


How can the valve possibly survive in view of the above comparisons? 


Write now for fully illustrated brochure. 


LEAK H. J. LEAK & CO., LTD. | 
BRUNEL ROAD, WESTWAY FACTORY ESTATE, LONDON, W.3. 
Telephone: SHEpherds Bush 1173 Telegrams: Sinusoidal Ealux, London 
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_ proudly announce 
that the new 


STEREO 30 AMPLIFIER 


(announced in this issue) 


contains 


TECTONIC. =m 
an efampla woreelte. =a a 


~ TECTONIC INDUSTRIAL PRINTERS LTD * CIRTEC WORKS * OXFORD RD * WOKINGHAM ° BERKS °* tel WOKINGHAM 2340 (5 lines) 
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he sound of a New Era 


A few years ago nobody would have believed that a transistor 
amplifier could compare in quality with its valve counterpart. But 
at a recent test carried out by Mullard, 20 experts confirmed that 
transistor amplifiers now provide sound reproduction which is 
comparable with their valve equivalents. 

Here’s proof that a new era in high fidelity sound is already 
upon us and that once again Mullard is leading the way. 

For further information about Mullard audio transistors write 
to: Central Technical Services, Mullard Ltd., Mullard House, 
Torrington Place, London, W.C.1. 


MULLARD LIMITED 
STAND No. 50 AUDIO FESTIVAL 
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Lunds for (LE A K| 


For their new Stereo 30, Leak have once again come to Lunds for the combinat = 
of craftmanship and technical know-how which is the hallmark of all Lund: sheet- 
metal products. Leak’ S Specially designed Cover and Angular Bracket ch 
manufactured from mild steel. The chassis is finished j in silver and silk 
the cover specially finished in vinyl. For all products, from cases an 
cabinets and consoles, the leaders in the electrical and electronic fields ch 

Lunds of iwanee a / peceo Valley London SW18 telephone Vandy 7676- 
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grew larger‘ 


For resistors of the highest precision and smallest proportions, 

resistors for ‘transistors’, resistors for radar, radio astronomy or orbital 
flight—push the button marked Dubilier. For since the first bright 

spark crossed the gap and gave us wireless telegraphy, Dubilier have been | 
an irresistible force in the resistor field. In those days the Dubilier 
resistor was a weighty affair. But as we grew, so its size 

diminished, until today you can get a dozen of the printed circuit types 
into a thimble without overcrowding. How small can they get? 

Why not ask Dubilier—after all, they started it. 


D U BI LI ER Leaders in resistor development for more than fifty years 


DUBILIER CONDENSER COMPANY (1925) LTD. Ducon Works, Victoria Rd., North Acton, London W.3 
Phone: ACOrn 8671 (6 lines). Grams: Hivoltcon London Telex. Cables: Hivoltcon London (Marconi International Code). Telex 25373 
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cemeanal PROFESSIONAL 
ACCESSORY 
COMPONENTS 


Turret Terminals 10A & 10B 


Type Approved and manufactured in 
rolled brass to Specification DEF 5334, 
silver or hot tin dip plated. Flanges are 
serratedto prevent rotationafter mounting. 


A complete family of professional 
component accessory ranges is 
offered by Plessey-UK—most of 
these components having been 
developed to meet the stringent 
requirements of Services equip- 
ment. Illustrated and described 
here are Turret Terminals, Minia- 
ture Sealed Lampholders and 
Transistor Clips; enquiries are 
also invited for Collet Fixing 
Finger Knobs (30 different types 
are available), Crystal Sockets 
and Retainers, Valve Connector/ 
Retainers and Crystal Ovens. 


Transistor Clips 

Moulded in polythene and available in 
5 mm, 6 mm and 8 mm ID styles. Tem- 
perature range —55° to +70°C. 


[ Plessey UiK | 


WIRELESS WORLD APRIL, 1964 


Miniature Sealed Lampholder 


Type approved with glass lenses for 
—40°C to +85°C and with Alkyd lenses 
and dimming caps for —40°C to +55°C 
operation. A wide range of colours an¢ 
degrees of translucence is available. 


8 mm Transistor Clip, specially designed and 
produced for the new H.}. Leak transistor 
integrated amplifier ‘‘ Stereo 30.” 

Moulded in grey polythene, it accommodates 
transistors in the TO-5 size range. 


PROFESSIONAL EDMPONENTS 


PLESSEY-UK LIMITED 
Components Group - Professional Components Division © 
Titchfield - Fareham - Hants - Telephone: Titchfield 3031 


@rcss 
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- top designers approve 
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Belling-Lee quality 


Belling-Lee type L1348-panel fuseholder was chosen for the 
new Leak integrated, fully transistorised Stereo 30 amplifier. 


It is a standard Belling-Lee product, one of a number of 


SQ 
ASSES 


components which are regularly specified for use in high- 


performance electronic equipment... . where detail matters. 


SAN 


MALLU LLLLLOOLLLLLLLLLLULLOL ly 


ZZ 
L1348 
Panel Fuseholder, size 0 


Specification 
7A 
V 


These Belling-Lee components are typical of many which have 
proved their reliability-in the audio engineering field. Write for full 
details of screened and unscreened connectors, terminals and 


N 


SSS ”l vr 01 iq)  5'é°=»=q 


WAG 


OOM AWW DVI OQ 


SSSI 


Y 
circuit protection devices. 


y Current rating: 
Breakdown V (d.c.): 
over 9k 
Insulation resistance : 
~ over 10* megohms 
Contact resistance : 
less than 3 milliohms 
Humidity : class H, 
Temp. range: 
—40°C to +100°C 


OL 


11499 
Terminal 


L1436 L653 L604/S/Cd 
Miniature Mains Unitor BOTS Co-axial ia° 
Connector Socket . 


‘Belling & Lee Limited, Great Cambridge Road, Enfield, MiddIx. Enfield 5393 
Most Belling-Lee products are covered by patents and/or registered designs granted or pending. 
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LE A K transistor amplifier 


We have been privileged to be exclusive trans- 
former suppliers to H. J. Leak & Co. Ltd. for 4 


many years and are proud that our product has 
again been chosen for 


the brilliant new 


(ieee oes ccewe CO LTD + DEVIZES - TELEPHONE: 573 
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CAPACITORS 


WERE CHOSEN 
FOR THE NEW 


LEAK “STEREO 30” 


In this, their outstanding new, fully transistorised, 
integrated amplifier, H. J. Leak & Co. Ltd. ensured 
maximum reliability by incorporating various 
T.C.C. Capacitors such as multi-section 
electrolytics, ‘ Elkomold” fully insulated 
electrolytics, metallised polyester miniatures, 

and paper dielectric tubulars. T.C.C. are 

proud to be associated with this, oy es 

Leak product. 


THE TELEGRAPH CONDENSER CO. LTD 


(Head Office & Works) ACTON - LONDON W.3 - Tel: ACOrn 0061 
Also at Chessington, Surrey - Bathgate, Scotland 
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EAK 
USE ONLY 


In atest report of Leak Amplifiers, the U.S.A. Journal ‘‘High Fidelity” stated ‘Wiring 
and under-chassis lay-out are among the finest encountered, and resemble high 
grade military-type construction”. 

Reliable and neat wiring are facilitated by the use of Ersin Multicore Savbit Alloy, 
containing 5 cores of non-corrosive Ersin Flux. Savbit Alloy incorporates a small 
percentage of copper which promotes solder- 
ing efficiency by reducing considerably the 
wear on soldering iron bits. Manufacturers of 
high quality equipment in the United Kingdom 
and U.S.A. prefer Ersin Multicore Solder. 
The World's Finest Cored Solder! 

Use also Ersin Multicore Printed Circuit Mat: 
erials, solder rings, preforms and washers. 


Ersin Multicore Savbit Alloy is shown in use in the 
construction of the Leak Integrated Stereo 30 
Transistor Amplifier. 


MULTICORE SOLDERS LTD. 


MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS 
TEL : BOXMOOR 3636 


CMMS 28 
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Metal ROTARY SWITCHES 


were chosen for the 


A fully transistorised integrated Amplifier 


A. B. METAL PRODUCTS LIMITED, Atanufacturers of 


Switches, Potentiometers, T.V. Tuners, etc. 
are proud to be associated with 


H. J. LEAK & C0. LTD. 


7WW—134 FOR FURTHER DETAILS. 


APRIL, 1964 WiIRELESS WorLD 


‘Octoplus 
Connectors 


8, 9, Ti, 14, 20 ways. 


* Very Rugged Circular Shape 
* Moulded Covers — Top or Side Entry 
* General Purpose PF Mouldings 


‘Low ree Plugs & Sockets Plus Quality 


McMurdo Instrument Co Ltd 
Rodney Rd., Portsmouth, Hants. 


Tel. Portsmouth 35555, Telex 8612 
Contact our Sales Office for details of our full rance 


Suppliers of the AC outlet plug and socket 
| to'H. J. Leak & Co Ltd. r 
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LEAK 


For thirty years the Company has been engaged 
_ exclusivély ‘on research, devetopment and the 
manufacture of sound-reproducing equipment of 
the highest quality. Leak gave the world the 
first very-low-distortion amplifier in1945, and 
the amazingly low distortion content of the first 
Point One amplifier, one-tenth of one.per. cent.,. 
is, still an accepted world-wide standard. 


noooooooooooooooo0oo000000o0000O 


This achievement was followed by the develop- 

- ment of an FM tuner, the osciHator of which 
employed a trough-line.as a tuning inductor; this 
eliminated the problem of ere drift (station 
going off tune). 


The Company made another major breakthrough 
with the introduction of the ‘‘ Sandwich ”’ loud- 
speaker system employing a revolutionary cone 
diaphragm of ‘Sandwich ’’ construction which 

weighs the same-as conventional cones of plastic, 
paper or aluminium construction, but is hundreds 
of times stiffer and thus overcomes the major 
weakness of the moving-coil system—lack of 
diaphragm rigidity with its attendant distortions. 
With its very low distortion content, the 
** Sandwich ’’ loudspeaker has set a new standard 
for moving-coil loudspeaker systems: it has 
gained acceptance by professional audio engineers 
throughout the world and it is used in many 
broadcasting studios for monitoring (quality 
checking). A U.S. Patent has been granted to 
the Company for this invention. 


In recent years the Company has been working 
intensively on the use of transistors in high 
fidelity amplifiers. ‘‘ The imminent obsolescence 
of the valve in home high fidelity equipment ”’ 
was the major subject of H. J. Leak’s presidential 
address to the B.S.R.A. in the autumn of 1962 
when he also.demonstrated a prototype transistor 
amplifier whose performance was described in a 
‘Wireless World” editorial as being indis- 
tinguishable in quality from the Leak valve 
amplifier. ‘ 

Our grateful thanks are due to the manufacturers 
who have co-operated in supplying us with the 
specially developed high-quality components used 
in the Stereo 30 amplifier. The Company are 
now in production with the Stereo 30 Transistor- 
ised Integrated Amplifier. 


H. J. LEAK & CO., LTD. 


Brunel Rd., WESTWAY FACTORY ESTATE, LONDON, W.3 
Telephone: SHEpherds Bush 1173 
Telegrams: Sinusoidal, Ealux, London 
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Portable Transistor Sets 


Backed by Super After-Sales Service 
| POCKET FIVE | * jovi, 
tinny 2 s 
ini 
il 
hese 


— 


a feature usually found in only the most expensive 
radios. On test Home, Light, Luxembourg and many 
Continental stations were received loud and clear. 
Designed round. supersensitive Ferrite Rod Aerial 
and fine tone 2?in, moving coil speaker, built into 
attractive black case with red speaker grille. Size 5} x 
14;%3hin. (Uses 1289 battery. available anywhere.) 42/6 

Total cost of all parts now only 

Parts price list and easy build plans 1/6. 


| ROAMER SIX | 


FREE! Miniature Harpiece, plug and socket 
(value 9/6) and details of conversion to private 
listening. - 
| * 8 stages—6 transistors and 2 diodes. 
} Listen to stations half a world away with 
| this 5 waveband portable. Tunable on Med- 
ium and Long waves, Trawler Band and two 
Short waves. Sensitive ferrite rod aerial and 
telescopic aerial for short waves. Top grade 
transistors, 3-inch speaker, handsome case 
with gilt fittings, Size 6} x 4} x lin. 
T 
eles eee all parts now only £41 9.6 
Parts price list and easy build plans 3]-. 


Covers Medium and Long Waves and Trawler Band, | 


P. & P. 3/-. 


TRANSONA FIVE 


a , 
% 7? Stages—5 transistors and 2 diodes. 
Covers M. and L. Wavesand Trawler Bands, a 
feature usually found in only the most ex- 
pensive ios. On Test Home, Light, 208, 
and many Continental stations were received 
loud and clear, Designed round supersensi- 
tive Ferrite Rod Aerial and new type fine 
tone super dynamic 2?in. speaker, attractive 
case in grey plastic with red grille. Size 6} x 43 x Lin. approx. 
(Uses 1289 battery available anywhere) 
Total cost of all parts. NOW ONLY 
Parts price list and easy build plans 2)-. 


| SUPER SEVEN aera 


_Covers M. and L. Waves and Trawler Bands. Com- 
pletely . portable—built-in aerial for wonderful re- 
ception. Push-pull output, din, speaker (will drive 
larger speaker). Size 7} x 5} xX Izin. (Uses PP6 
battery, available’ anywhere.) 
Telescopic aerial 6/11 extra. 
Total cost of all parts now only 

P. & P. 3/6. 
Parts price list and easy build plans 2]-. 


TRANSONA SIX | NEW!!! 


%* 8 stages—6 transistors and 2 diodes. 
Atop performance receiver covering full M. & L. 
Waves and Trawler Bands. High-grade powerful magnet 
3in. speaker makes listening a pleasure. Push-pull trans- — 
formers for ample, power. Ferrite rod aerial. Many 
stations listed in one eyening including Luxembourg 
loud and clear. Attractive case in grey with red grille. 
Size 64 x. 4} x .1}in.. (Carrying Strap 2/- extra.) (Use 
PP4 battery available anywhere.) 59 
Total cost of all parts ; Pp. & P. 3/6. 
Parts price list and easy build plans 1/6. 


[metoovsix] NEW!! 


+e 8 stages—6 transistors and 2 diodes. Our latest 
completely portable transistor radio covering M. 
and L. waves. Incorporates pre-tagged circuit 
board, 3in. heavy duty speaker, top grade tran- 
sistors, volume control, tuning condenser, wave 
change slide switch, sensitive 6in, ferrite rod aerial. 
Push-pull output. Wonderful reception of B.B.C. 
Home and Light, 208, and. many Continental sta- 
tions. Handsome leather look pocket size case, only 
6% * 32x 14in. approx. with gilt speaker grille and hand and shoulder 
straps. Parts price list and easy build plans 2/-. Total cost of all parts 


a 


P. & P. 3/6. 


£3.19.6 


ROAMER SEVEN Mk. Ill | 


5 WAVEBAND PORTABLE OR CAR RADIO 
AMAZING PERFORMANCE AND SPECI- 
FICATION. E 


se 9 stages—7 transistors and 2 diodes. 

Covers M. and L. Waves, Trawler Band and two 
Short Waves to approx. 17 metzes. Push-pull 
output for room‘filling volume from rich toned 

heavy duty 5in. speaker. Ferrite rod aerial for 

M. & L. waves and telescopic aerial for 8. - : 

Simulated hide case with gilt trim and shoulder and hand straps. Size 


Waves. 
9x7x4in. approx. The perfect portable and the ideal car radio, (Uses PP9 
battery available anywhere.) 
Total cost of ajl parts NOW ONLY £5 19 6 
Parts price list and easy build plans 3]-. LS L P. & P. 5/6. 


All components used in our receivers may be purchased separately if desived. Parts pric® 
lists and easy-build plans supplied free with sets of parts or available separately at price’ 
stated. OVERSEAS POST 10]-. 


~~ RADIO EXCHANGE 


27 HARPUR STREET, BEDFORD 
Phone 2367 @: Opposite Co-op @ 10-1 p.m. Sats. 
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WHEATSTONE BRIDGE in a beautiful oak case centre zero 
galvanometer 2.5 mA., 4 stud switches, 0-10, 0-100 ohms, 0-inf., 
size 16 xX 7} xX 6in., 45/- each, 5/- post. fee 

DE-ICER, Controller Mk. 3. Contains 10 relays D.P. change- 
over heavy duty contacts, 1 relay 4P, C/O (235 ohms coil). Stud 
switch 30 way relay operated, one five way ditto, D.C. timing motor 
with Chronometric governor 20-30 volts 12 RPM, geared to two 
30-way stud switches and two Ledex solenoids, 1 delay relay, etc., 
sealed in steel case, size 4 * 5 x 7in., £3 each, post 5/-. 

BC640 MODULATOR UNIT. 2 X811’s, mod, transformer and 
fil., trans. complete mod. unit fits 19in. rack 50 watts, £5/10/-. 
carr: £1. 

TRANSFORMERS (Isolation), 230 to 115 volts 300 va., £3 each, 
5/- post. 230-115 volt auto. 750 watts £4, carr. 10/-. 110-230, 
275-0-275 at 125 ma., 6.3 at 4 amps. 22/6 each, post 5/-. 230 v. 
6.3 v., x 3 at 3 amps. 21/- each, post 4/-. _230 v.; pri. 1850-0-1850 
at 500 ma., £5 each, carr. 15/6. 230 v., pri. 6.3 x 3 at 3 amps. 20/= 
each, post 4/-. Pri., 110/230 yv. input 7.5 v. at 4 a., 2.5 v. at 5 a., 
7.5 vy. at 8 a., 6.3 v. at 4amp., 25/- each, 5/- post. 230/115 y. auto. 
300 va, £2, post 6/6. : 

TCS MODULATION TRANSFORMER 20 w. Pri., 6,000 ohm. 
C.T. Sec., 6,000 ohm. 25/= each, post 3/6. - MICROPHONE 
TRANSFORMER Pri., 75 ohm. Sec., 125,000 ohm. 10/- each, 
post 2/6. OUTPUT TRANSFORMER. Pri.,-7;500 ohm. Sec., 


500 ohm. C.T., 2.5 w. 12/6 each, post 3/-. ; 
POWER & SMOOTHING 


UNITS. 100-250 v., A.C. 
nput 24 y., D.C. at 3 amps 
r 12 v. twice at 3 amps., 
ontinuous rating, » switched 
#fused, etc In metal case 
$19 x 7 xX Tin. Smoothing 
‘two large chokes and 0-1 


ma. meter scaled 0-50 volts. 
£7/10/- (pr.), 15/- carr. 
GEARED MOTOR. 24 v. D.C., 1.4 r.p.m., reversible with two 
micro switches inside gear box, silent operation, £2 each, post 5/-. 
POWER SUPPLY unit for SENDER No. 36 110-240 v. A.C. input 
contains Speech amplifier. Modulator and External power supplies, 
3xFW4/500 rectifiers provide H.T. for R.F. unit Speech amplifier 
6C5G, Modulator 2x6C5G and 2 x 807 output. Size 24 « 16 x 14 
inches. Housed in a fine oak case with circuit. Wt. 110 lbs. As 
new £6/12/6, carr. 30/-. c ; 
CONVERTERS. Type 8°2., 24 v. D.C., 115 v. A.C. at 1.8 amps. 
400 cycles. 3-phase. £5 each, carr. 7/6. x 
CONDENSERS. 1 mfd., 20 kv., £6/12/6 each,~post 12/6 each. 
0.25 mfd., 32,500 volts Wkg. £5 each, post 12/6 each. 150 mfd., 
290 volts A.C. £5 each, post 12/6. 50 mfd. 330 volts A.C. 40/-, 
post 4/-. 10 mfd., 1,000 v. 12/6, post 2/6. 8 mfd., 1,500 volts 17/6, 
post 2/-. 8 mfd., 1,200 volts 12/6 post 3/-. 8 mfd. 660 volts 8/6, 
post 2/6. 0.1 mfd. 3 kv. 4/=, post 1/6.; 0.25 mfd. 2 ky. 4/-, post 1/6, 
Vacuum condenser 50 pf. 32 Kv 30/-, post 1/6. 6 pf. 20 kv. 22/6,. 
post 1/6. All the above are new in cartons. er : 
AR88 PORTABLE KITS. Fine well made box for the receiver 
and spares with original speaker. Vibrator unit 6 volt D.C., 14 valves 
lamps headset shock mounts cables, brand new, £7/12/6, carr. 25/-. 
POWER SUPPLY UNIT PN-12.B. Ex BC 640, 230 volts A.C. 
input, fits 19in. rack, 800 volts D.C. @ 350 ma.,; 395 volts 300 ma., 
4 x5U4G vaives, 2 chokes 9 H., 300 ma., 2 x 10 mfd. oil filled caps, 
£6/10/- each, carr. £1. Tag : ae 
VARIABLE POWER UNIT (VARIAC) 0-230 volts 9 amps with 
mais aed vy. with on/off switch, mounted in 19in. rack £15/10/-. 
carr. ¥ 
RELAY UNIT. G.P.O. 600 types 5 relays 150 ohm 1 set C/O.,” 
aud 5 a 400 ohm 2 M., 1 set C/O, in metal box 8 x 6 x5 inches, 
» post 5/-. SS SHE 
AR88 SPARES. 14 valves, headphones and 3 pilot lamps, new 
original cartons, £3/10/- each, post 2/6. Aiea 
ROTARY CONVERTERS. 
output at 11 amps. Continuous rating, £25 each, carr. 50/-. 
FACSIMILE KEYER UNIT KY 75 SRT. 115/230 volts, £25 ea. 


MODULATOR MD 168/UX (for the above keyer), £12/10/-. 
SMALL GEARED MOTOR, 24 volts D.C.-70 r.p.m., 19/6, p. 2/-- 


LORAN APN4 INDICATORS with 5CPI tube and shield 27 

valves, £6 each, carr. 25/-. Se AT cee oes 

ists 0-300 v. A.C. Flush Mounting 2tin. dia. 17/6 each, 
post. 


2/6 post. 0-10 v. D.C. Flush Mounting 2in. dia. 17/6 each, 2/6 post. 
TUBES. 5CPla 30/- each, post 3/-. 3BP1_25/-, post 2/6. 814 
17/6, post 2/-. VT4C 17/6, post 2/-. CV1526,°25/-, post 2/-.. 
VT158, 50/-, post 3/-. CV370, £3, post 4/-. 4J50, £10, 807s, 
ty each, a 2/6. 5U4G 6/6, post 2/6. 524, 8/6, post 2/6. CV128, 
=, post 3/-. ae =i 
Se rina tal! ASSEMBLY 4x15OUG (complete with base, etc.), 
» post 5/-. : 
SIGNAL GENERATORS. T'S-13AP freq. 9305-9445 mc/s., 
£25 each, carr. £1. 10 cM, BC1277 £20, carr. 25/-. RCA 710A 
370-560 mc/s. £30, carr. £1. TF 144G 85 Ke/s. to 25 mc/s. £25, 
carr. 25/-.. Test set UPM la and b comprising of Signal Generator, 
Wavemeter, Oscilloscope and Video amp., in one unit freq., 155/235 
mc/s. and 460-570 mc/s., 115 and 230 v. A.C., new £35 each, carr. 
£2. Type 804 freq. 7.5-330 mc/s. 115 v. A.C. £25 each, carr. £1. 
TS-12/AP Standing Wave Indicator Equipment. £12/10/-, carr. 
15/-. TS-34 Portable Single Beam Oscilloscope 115 v. A.C. £15 
cack sup 15/-. TS-36/AP, Power Meter with accessories, £5 
post 10/-. 


List available 6d. S.A.E. for all enquiries. 


W. MILLS 


3-B TRULOCK ROAD, TOTTENHAM, N.I7 — 
. Phone: Tottenham 9213 & 9330 | 4 
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220 D.C. input, 230 volts Ace 


0-400 v, A.C. Flush Mounting 23in. dia. 19/6 each, 
2/6-post. 0-25 microamps. Centre zero 23in.- dia. proj. 25/- each, 
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_FERRANTI 
/OLTMETERS 


N5. 
+300 volts, 25- 
00 c/s. Moving 
ron. 6in. scale. 
1. mtd. Her- 
netically sealed, 
rade IN. Made 
955. BRAND 
IEW. Boxed 
9/6. Post 4J-. : 


NDUSTRIAL METER. Iron clad. 0 to 
00 v. A.C; 50 cycles. Moving iron, 6in. 
cale Fl. mtg. BRAND NEW. 59/6. P. 4/-. 
AR SR ESSE OE AT SE NIELS 
MILLIAMMETERS 
Panel meter 0-1 milliamp. Flush mounting 
circular. Barrel diameter 24in., outside 
diameter 3fin. Dials are scaled 0-100. 
Resistance is 75 ohms. Fe & NFe. BRAND 
NEW. 25/-. P. & P. I/-. 
Meter Rectifiers (S.E.1.). 1 mA. 8/6. 
Westinghouse 5 mA. 7/6. 


IMICROAMMETERS | 
R.C.A. 0-500 microamps. 24in. circular 
lush panel mounting. Dials are engraved 
9-15, 0-600 volts. As used in the Ameri- 
san version of the No. 19 set. 15/-. 


AR-88 SPARES 
=scutcheons (Windows). 8/6. 
<nobs. Medium size. Set of 8. 15/-. 
slock Condenser (3 x 4 mfd.). 15/-. 


SONSTANT VOLTAGE TRANS- 
-ORMERS. Input 190 to 260 volts. 
0 c.p.s. Output 115 volts at 2 kVA. A 
air of these will give a constant output of 
130 volts at 4kVA. Price £15 each, plus £1 
arriage. Two for £30. Carriage paid. 


HEAVY DUTY BLOWERS 
or 200-250 v. A.C./D.C. mains, 300 watts. 
Nith 14 inch diam twin ‘VY’ shape 
utlets, 2 lengths of hose. 4 spare 
ters and brushes. Suitable for in- 
lustrial use, forges, etc. Brand new. 
4/19/6. Carr. 10/6. 


AULLARD CRYSTAL CALIBRA- 
TOR. In neat grey metal -case 9 x 7 x 
tin, Gives | Mc/s., 100 Ke/s., and 10 Ke/s. 
narker pips and harmonics, as selected. 
Yptional 400 c/s. modulation. Complete 
fith five IT4 and IRS valves and | Mc/s., 
7G glass crystal. Requires 60 v. H.T. 
nd 1.5 v. L.T. In original transit case. 
RAND NEW. £4/19/6. Carr. 7/6. 


COSSOR DOUBLE BEAM 
OSCILLOSCOPE TYPE 1035 _— 

| modern oscilloscope in good working 

rder. Fully guaranteed. £37/10/-. 


arr. 30/-. ; 
PARE TUBES for this. ’scope. Type 
9D. BRAND NEW. 59/6. P. & P. 4/6. 


AVOIE LABORATORIES TS-127/U 
WAVEMETER ; 
in American made wavemeter covering 
75 to 725 Mc/s. Individually calibrated 
harts. Resonance is indicated on a 3in. 
quare O to 200 microammeter. Qin. x 
lin. x Jin., wt. 17 Ibs. A beautiful job in 
ew condition. #£3/19/6. Carr. 7/6. 


ET TT ET A OO eT SA I a EL OF 
IARCONI SIGNAL GENERATOR 
F-517. Three ranges. 18 to 58 Mc/s in 
individually calibrated ranges and 160 to 
90 Mc/s. by indirectly calibrated dial. 
.C. mains operation. AS NEW 
ONDITION in original transit cases 
ith instruction book. £7/10/-. Carr. £1. 


STANDARD TRANSFORMERS 
acuum impregnated, interleaved, E.S. 
reen, universal mounting. Size 4 x 34 x 
fin. ALL BRAND NEW. 18/6 each. 


ost 2/6, 

ype 1. 250-0-250 v. 80 m/a., 6.3 v. 3 a. 

ipped at 4 v. 4a., 6.3 v. | a., tapped at 

v.and5v.2a. 

‘og 2. As above but 350-0-350 v. 
m/a. 


ype 3. 30 v. 2 a., tapped at 12, 15, 
) and 24 y. to give 3-4-5-6-8-9-10 v., etc. 
ype 5. 0-6-9-I5 v. 4 a. Ideal for 
largers, 


WIRELESS WORLD 


CANADIAN CRYSTAL CALIBRATOR 
As _uséd in Wireless Set No. 52. Gives. marker pips at 
| Mc/s., 100 Ke/s and 10 Kce/s intervals. Harmonics are 
available up to 30 Mc/s. Incorporates a twin | Mc/s/100 Ke/s 
crystal and uses a multivibrator circuit for 10.Ke/s. Requires 
12 v. L.T. and 150 v. H.T. Complete with valves, circuit 
of 52 set and operational notes. BRAND NEW. 37/6 
plus 2/6 post. ae 


PRECISION WIRE WOUND RESISTORS 
Manufactured by ALMA, RIVLIN, etc. Values available 
200Q. IK, 2.5K, 10K, 25K, 50K, 100K, 200K, 250K, 500K, 
IMQ. 1%—1/3, 0.1%—2/-, 0.05%—2/6. Please add post. 
RE A SE FOS SEI RE SO A AR IIE IE EC SES SESE SAPO a OER 


LOUD-HAILER EQUIPMENT 


L, C & R BRIDGES 

AVO. Capacity 5 pfd.to50 mfd. Resistance 5 ohms to 
50 Megohms. Inductance can be measured against external 
standard. . Balance is indicated on a,meter which can be 
used as a valve voltmeter from 0.1 to 15 v. Leakage test 
and Power Factor scale. A.C. mains operation. Tested 
ne gusrentead and in superlative condition. £9/10/-, plus 
5/- P. & P. 


AR-88 SPARE VALVES. Complete set of BRAND NEW. 
individually boxed original valves (14). £2/10/-. P. & P. 2/6. 
AR-88 VIBRATOR PACKS. For 6 v. operation. Com- 
plete. with vibrator and OZ4 rectifier: BRAND NEW 
in original cartons. 17/6. P. & P. 2/6. : 


MAGNETIC COUNTERS (Ex-G.P.O.). 4 figures to 9,999- 
Coils 500Q for 24 v. operation. Tested. (No reset.) 5/- each- 
P. & P. 1/6. SPECIAL OFFER. 10 for 30/-. P. & P. 5/-. 


RELAYS G.E.C. MINIATURE SEALED 
M-1095. 670 2M 2B H/D Wire Ends 
M-1099. 670 2M H/D Wire Ends 
M-1052. 5,000Q 2/CO. Plat. Wire Ends 
M-1493. 6700 4/CO. Plat 


12/6 
ALL BRAND NEW and BOXED. 


Please add postage, 


UNISELECTORS 
25 positions, 8 bank double wipers, 50 volt operation. 
Ex-equipment and tested. 45/-, Post 2/6. 


SOE REE AEST OES EAS ASE RL ET SEE NE DE AT RE RPO RE 


ELECTRONIC FREQUENCY CONVERTER CVY-253/ 
ALR. Ex U.S.A. equipment of recent design (1956).. Covers 
38 to 1,000 Mc/s. in four switched bands as follows: 38 to 130, 
130 to 300, 300 to 550 and 550 to 1,000 Me/s.. Can be directly 
used with the APR-4 search receiver or, if a power supply 
is provided, into any 30 Mc/s. receiver or IF; strip.’ Directly 
equivalent to all three tuning heads as used) in: the APR-4. 
BRAND NEW. £45. ; i 


PCR COMMUNICATION RECEIVERS 

All sets are in PERFECT WORKING ORDER and give 
very fine results on short waves. PCR-2 £5/19/6, PCR-3 
£8/8/-. CARRIAGE (any type), 10/6. S.A.E. for details. 
POWER SUPPLIES. The above receivers require 250 
volts HT and 12 volts LT. We will supply any of the above 
receivers fitted with a BRAND NEW INTERNAL 
POWER SUPPLY for £2 extra. Fully guaranteed ready 
for use on A.C, mains. 


STANDARD SIGNAL GENERATOR £16/10/- 
MARCONI TF-144G/4 Garr. 30/- 
Complete and in apparently very good condition but sold as 
received from the Air Ministry, i.e., untested and less leads. 
Technical manual and circuit supplied.. We assure potential 
customers that ‘‘untested’’ does NOT mean “‘ beyond 
economical repair ’’ but are willing to supply GUARANTEED 
WORKING instruments complete with leads, etc., for £25. 


HEATHKIT & JASON AGENTS 


CHARLES BRITAIN (Radio) LTD. 


UPPER SAINT MARTIN’S' LANE 
LONDON W.C.2. TEMPLE Bar 0545 


Near Leicester Sq. Station. (Opposite Thorn House) - 
Shop hours: 9-6 p.m. (9-1 p.m. Thursdays). Open all day Saturday 


7W W—139 FOR FURTHER DETAILS. 
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MARCONI TF987/I NOISE GENE- 
RATORS. DETERMINE NOISE FACTOR 
of A.M. & F.M. receivers. A.C. mains 
operation. Stabilised H.T. AS NEW. 
Tested, £15, carr. 7/6. -SLIGHTLY USED 
(but tested), £8/19/6, carr. 7/6. 


MICRO-WAVE EQUIPMENT 
TS-148/UP (AN/UPM-33) AMERICAN 
SPECTRUM: ‘ANALYSER. Checks 
frequency of TR-and TB. cells, ‘signal gen- 


- erators, local oscillators and magnetrons. 


Measures pulse-width, RF spectrum width 
and “ Q ”’ of resonant eavitiess Frequency 
range 8;500 to 9,600 Mc/s. Interrial power 
supply for 115 volts 50 c/s. In first-class 
condition. £100. 


ADVANCE SIGNAL GENERATOR 
Type Li. -A first grade laboratory 
type instrument covering 300 to 1,000 
Mc/s. Directly calibrated dial. Direct 
reading attenuator. A.C. mains opera- 
tion. Pulse and sine wave modulation 
(variable pulse width). Original price 
£375. Asnew. £120. 


MUIRHEAD TWO-PHASE LOW 
FREQUENCY DECADE OSCILLA- 
TOR. 0D-800-B. (Rack Mounting.) 
Frequency range 0.01 ¢/s. to 11.2 Ke/s., 
continuous in five ranges. Twin outputs 
at 0° (600Q) and 90° (10KQ) are simul- 
taneously available. Unused and guaran- 
teed. £125. 


TS-I75 HERETODYNE FREQUENCY 
METER 


A high frequency version of the well-known 
BC-221. Accuracy 0.05%. Frequency range 
80 to 1,000 Mc/s. As new condition with 
original calibration book. Tested and 


guaranteed, £75. 


LM-14 HETERODYNE 
FREQUENCY METER 

Naval version of the BC-221. 125 Ke/s. to 
20 Mc/s. Undoubtedly superior to the 
BC-221 in construction and performance, 
Requires 12 or 24 v. LT and between 200 
and 475 v. HT (self stabilised). A parti- 
cularly useful feature is variable RF 
coupling and modulation is also available. 
With correct individual calibration books. 
Unused and guaranteed. £25. P. & P. 7/6, 
Separate power unit for A.C. (if re- 
£4/10/-. P.& P.5/-. 


SIGNAL GENERATOR CT-53 
A precision instrument. covering 8.9 to 
15.5 Mc/s. and 20 to 300 Mc/s. in six ranges. 
Variable attenuator from [uV to {00 
millivolts. A.C. mains operation. Good 
condition, tested and complete with cali- 
bration chart. £16/10/-. Carr. 10/-. 
SS 
MOVING COIL PHONES. Finest{ 
quality Canadian with chamois ear-muffs 
and leather-covered headband. With 
lead and jack plug. Noise excluding and 
supremely comfortable. 22/6.’ Post 1/6. 


HEWLETT PACKARD 205 AG. An 
American audio signal generator of the 
finest quality. .Ranges 20 to 200, 200 to 
2,000, and 2,000 to 20,000 c.p.s. Output 
is 5 watts. Fully variable attenuator 0 to 
110 dB in | dB steps. Output imped- 
ances 50, 200, 500 and 5,000 ohms CT 
ungrounded. Input and output monitor 
meters. Operation from 110 volts A.C, 
mains. Electrically perfect but wooden 
cases may be slightly damaged. £30. 
Carr. 30/-. 
es, ' 


HEAVY DUTY L.T. TRANSFOR- 
MERS. (Gresham). Latest type potted, 
‘oil filled. Pri. 230 v. 50 c/s. Sec. 0-70-75- 
80 v. 4.amps. Size 54 x 44 x 6tin. high. 
Wt, 19. lb, BRAND NEW, 32/6. Carr. 5/-. 
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p HIGHEST QUALITY—COMPARE OUR PRICES 
i mbes GUARANTEED | NEWTYPES 
Carr. & Ins, 12/6. 6 Months.) 12 Months a At ar 
; 12in. £1.15.0 £3.10.0 
MOST MULLARD NW 26/24 
EMITRON, Emi- | |4in. £2. 0.0 £4. 0.0 £5-0-0 
score, saimar, | 5/|7in, £2.15,0 £4.15.0 | caw a 
FERRANTI TyPEs | 2I/in. £3.15.0 £5.15.0 £6-0-0 
100 RESISTORS :-w. 6/6) TRANSISTORS any 


100 


Miniature 


CONDENSERS _ 10/- 


Ceramic and Silver Mica. 


3-VALVE AMPLIFIERS 

Kit of new parts, consisting of chassis, 
mains and output transformers, valves 
(P61, 696G, 6X5G) and all components. 
With full instructions for making high 
gain amplifier with separate base and 
treble controls, negative feedback, etc. 
Truly unusual value at j29/-. 


P.M. SPEAKERS. 3Q Top Makes’ 


sm AB Fun. 8/6 
250v. SILICON RECTS. 


500 m/a standard TV _ replacements. 
Top quality 8/6 (3 for 24/-). 


4 watt AMPLIFIERS 


Excellent amplifier, with high gain 
preamp stage (10F1), driving 20P3 
output stage, complete with 8in. 
speaker. In attractive 2-tone case. 
Tone control, negative feed-back, 
ready for immediate use, individu- 
ally tested. Amazing volume and 
clarity, ideal for guitars, record players 
p.a. in small halls, baby alarm, etc., 
easily worth £5. 45 fs 
Carr., Packing, etc. 7/6. 


VALUE in VALVES 


Huge reductions. Red Spot standard 
L.F. type now. only 1/6; White Spot 
R.F. 2/-. Mullard Matched Output Kits 
(OC81D and 2-OC81's), 12/6. Receiver 
Kits, OC44, OC45(2), OC81D, 24/- 
OC81(2), six transistors. 


AF102 15/- | 0C26 12/6) 0C81_ 5/6 
AF114 8/- | OC36 14/- | OC81D 5/6 
AF115 7/6 | 0C44 5/6/|0OC82 7/6 
AF116 7/6 | 0C45 6/- | OC170 8/6 
AF117 7/-.| OC71 5/- | OC171 8/6 
AF127 9/6 |O0C72 5/6\XB104 5/6 


NEW SHOP 
SOUTHAMPTON 


OPENING IN 
LARGE PREMISES 


We look forward to offer- 


ing you a first class service 
from [8th Jan. 1964 at: 


72, EAST STREET 


With widest stocks, keenest prices: 
TVs, Radios, Valves, Transistors, Hi- 
Fi Equipment, Loudspeakers, Auto- 
changers, Cables, Components, etc. 


Trade and Quantity quotations please 
telephone Brighton 680722. 


BY -RETURN OF POST 
—GUARANTEED 3 MONTHS 


Satisfaction or Money Back Guarantee on goods if returned unused within 14 days. 
ALL VALVES ARE NEW UNLESS OTHERWISE INFORMED. 

FREE TRANSIT INSURANCE. POSTAGE 1 valve 6d., 2-11 1/-; FREE OVER 12. 

TS 


- 4/6 pee th 1487. .14/6 


1A7GT 9/6 | 6K25.. 8/ 19AQ5 7/9 
1C5GT 7/6! 6L1 .. 9/6 | 20D1... 8/9. 
1H5GT 8/9 | 6L6 .. 7/6 | 20F2 .. 9/6 
IN5GT 8/9 | 6BL6G .. 6/6 | 20L1 ..16/- 
184 .. 7/6 | 6L18 .. 7/9 | 20P1 .. 9/6 
2D21 .. 5/6 | 6L19 ..12/6 | 20P3 . .12/6 
8A4 .. 4/-| 6LD20 7/9 | 20P4 ..17/- 
3A5 .. 8/6 | 6P25 .. 8/6 | 25A6G 8/- 
8D6 .. 4/— | 6P28 .. 9/9 | 25L6GT 7/9 
ae in aI 7G .. 5/6 |-25Z4G = 7/- 
5R4GY 9/6 | 6Q7GT 8/— | 30F5 .. 6/- 
5U4G .. 4/9 | 6SA7_.. 5/9 | 30FL1.. 9/6 
5Y8G ...4/6 | 6SG7 .. 4/9 | 80L15 3/9 
5Y38GT 5/3 | 6SK7 .. 5/— | 30P4 9/6 
5Z4 -..°9/— | 6SL7GT 5/9 | 30P12 7/6 
5Z4G .. 7/— | 6BSN7GT 4/6 | 30PL1 9/8 
5Z4GT. .9/6 | 6SQ7 .. 5/9 | 3505 .. 8/6 
6/30L2 9/--| 6U4GT 9/6 | 35L6GT 8/- 
6A8G... 7/9 |, 6BV6G .. 4/6 | 35W4.. 6/— 
6AG7 .. 7/6 | BV6GT 6/— | 35Z4GT 5/6 
6AK5 5/-| 6X4 _.. 4/6 | SOL6GT 8/6 
6AQ5 .. 6/— | 6X5G.. 5/- snare SB, 
6AT6 .. 5/- re 56 /- 185BT 19/6 
6AU6 7/— | 7B6 /—- | 185BTA 
6AX6 6/— | 7B? » 7/91 . 
6BAG .. 5/6 | 705 7/3 | 807A)  5/- 
6BE6 5/6 | 706 7/6 | 807E .. 4/9 


6C4 .. 2/8 as 

6C5 ... 5/6 |, 10P13.. 8/6 | 9003 .. 5/6 
6C6 .. 5/6 | 10P14 .9/6 | ATP4.. 2/6 
6C9_ ..11/- | 12AH? 7/- | AZ81 .. 7/6 
6CD6G 17/—- | 12AH8 9/—| B86 .. 6/9 
6D6 3/—| 12AT6 6/6 | CL33 .. 9/— 
6F1 4/9 | 12AT?7 4/9 | CY31 .. 7/6 
6F6G ... 4/6 | 12AU6 9/— | DAF91 4/6 
6F13 .. 4/9 | 12AU07 4/9 | DAF96 7/8 
6F14 .. 9/6 | 12AV6 6/9 | DF91.. 3/- 
6F15 .. 9/6 | 12AX7_ 6/= | DF92.. 3/—- 
6F23 .. 6/6 | 12BA6 7/- | DF96.. 7/3 
6J5G .. 3/-| 12BE6 6/6| DK91 5/6 
6J5GT 4/3 | 12BH7? 8 DK92 l= 
B36 f a8 pier 17/6 Die ie 
63 7G. 4/ ; = 8/= | ‘DL9Z . 54 
es7GT 7/6 13K? T 4/- | DL94 me 
6K6GT 6/-|12K8 9/9 | DL96. 

6K7_ .. 5/9 | 12K8GT 9/6 EABOS0 a6 
6K7G .. 2/- | 12Q7GT 5/- | EAF42 3/8 
6K7GT 4/6|12SA7 7/-| EB41.. 5/- 
6KS_ .. 8/6|12SK7 4/6 | EB91.. 3/3 
6K8G.. 5/—|128Q7__8/6 EBC33 . 3. 4/9 


EBC41 7/9) EZ80.. 5/9 | SP61 .. 2/- 
EBC81 7/9|EzZ81.. 6/-|T41 .. 6/9 
-EBF80 7/6 | GZ32... 7/6| U14 .. 7/6 
EBF89 7/9 | HVR2..9/-| U18 .. 7/6 
EBL21 9/9 | KT33C.. 4/- | U22 |. 6/9 
EBL31 19/6 | KT36 ..14/- | U24 . .12/6 
ECs? |. 4/9 | KT44.. 6/- | U25 ..10/6 
Bees 4/-| KT45 .. 8/6 | U26 |. 5/6 
ECc34 9/- | KT61.. 8/6 | U35 ..19/6 
Ecc40 9/6 | KT73.. 5/9| U50 .. 4/ 
ECC81 4/9 | KT66 . .13/6 | U107 . .12/6 
ECCs2 4/9 | KT76.. 8/6 |.U191 ..11/6 
Eccs3 6/- | KTS8.. 17/6 | U281 .. 9/6 
Eccs4 7/6 | KTW61- 5/9 | U282 = -15/- 
Eccs5 7/6 | KTW63 5/9 | U301 . .12/6 
ECF80 8/3 | KTZ63 7/- | 0329 .. 9/6 
ECF82 8/3 | MU14 _7/— | U801 . .19/- 
ECH21 11/6 | N37. ..10/6 | UABC80 7/- 
ECH35 7/6| N78 ..13/-| UAF42 -7/9 
ECH42 98/6 | N108 ..13/-| UB41 6/6 
ECH81 7/-|PC86 11/6| UBC41 7/6 
EDH83 8/6 | P09? .. 9/6 | 1BC81 7/9 
ECL80 6/6 | PCC84 6/6| UBF80 7/9 
ECL82 8/-| PCC85 7/9| UBF89 7/6 
ECL83 10/6 | Pccss 11/9 | UBL21 12/- 
ECL86 10/3 | Pccs9 8/6| UCcs5 7/3 
EF36 .. 3/3 |-PCC189 13/6 | UCF80 13/6 
EF39 .. 4/6 | PCF80 6/9 | UCH21 9/3 
EF40 :.11/- | POF82 7/- | UCH42 7/3 
EF41 .. 8/-| PCFS4 12/-| UCH81 7/9 
EF54 .. 3/3'| PCF86 11/-| UCL82 9/3 
EF80 .. 4/6 | PCL82 7/9 | UCL83 12/- 
‘RF85 .. 6/- | PCL83 9/-| UF41.. 7/6 
EF86 .. 7/6 | PCL84 7/3 | UF42.. 5/6 
EF89 .. 6/9 | PCL85 10/- | UF80.. 7/- 
EF91 .. 3/- | PCL86 10/6 | UF85.. 7/6 
EF92... 3/-| PEN25 3/9) UF89.. 7/- 
EF183 9/9| PEN45 8/6'| UL41.. 2/- 
EF184 9/6| PEN46 4/6 | UL44 . .14/- 
EL32.. 3/9 | PL33 .. 9/6 | UL46 .. 9/9 
EL33 .. 7/- | PL36 .. 9/6 | UL84.. 7/- 
EL34..11/6 | PL38...17/6 | URIC 7/6 
EL35 .. 6/- | PL81 .. 8/3 | UMSO .. 9/6 
EL38 ..12/6 | PL82 .. 6/6 | UU6 ..12/- 
EL41... 8/- | PL83 .. 6/6 | UUS ..13/6 
EL42 .. 7/9 | PL84.. 7/6| UY21 9/6 
ELS4.. 6/6 | PYS1...8/-| U¥41 .6/- 
EM34 8/6 | PY32 ..10/- | UYa5 6/- 
EM80 7/9 | PY80 .. 6/6 | VR105 5/6 
M81 8/6} 'P¥81.. 6/3.| VTI50 © 5/- 
‘EM84 8/9 | PY82.. 5/9| X66... 7/9 
EM85 9/6| PYs3.. 6/9 | X76M_ 11/- 
EY51.. 7/6 | Pyss .. 9/- | X78 ..21/- 
Eys6 .. 7/3 | Pysoo 9/- | X79 ..21/- 
EYs88.. 9/6 | PZ30.. 9/6 | X81M_ _8/- 
EZA0 .. 6/6| R19 -. 9/6| Y63 .. 6/ 
EZ41 .. 6/9 | SP41 .. 2/31 766 .. 8/6 


Alt retail visitors: 350-352 Fratton Road, Portsmouth. 


TECHNICAL TRADING CO. 


PLEASE NOTE NEW ADDRESS 


11/12 NORTH RD., BRIGHTON. 


Post 2 lbs. 2/-, 4 Ibs. 2/6, 


Telephone: 67999 


7 Ibs, 3/6, 15 Ibs. 4/-, etc. 


7W W—140 FOR FURTHER DETAILS. 
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Wilkinsons i 


RELAYS 


P.O. TYPE 3000 AND 600. 


Built to your own specification 
Keen Prices 

Quick Delivery 

Contacts up to 8- Changeover 


MINIATURE SEALED RELA 


OVER 120 TYPES IN STOCK. SEND FOR LIST. 


SIEMENS 1 C.0. S.T.C. 
2.20.4 2.20 H96A = 19/6 450, imHD 4186EB 19/6 
50Q+4-50Q H96B 22/6 170Q 1mHD — 4186EC 19/6 
145Q+ 1450 H96C —- 22/6 2,500Q 2CO 4184GE 19/6 
1,700+-1,700Q - H96E = =25/— 2,500Q ImHD  4190EE 19/€ 
G.E.C. ERICSSON . 
2,5002 -4€O M1008 22/6 7,000Q 1CO N22242A10  25/- 
2,500Q2 1CO M1022 «19/6 14,000Q 1CO =N22242A1 = 37/€ 
5,000Q 2CO M1052 =21/6 260Q 1CO N22372AC1 19/¢ 
670Q 2m2bHD M1095 21/6 5,000Q 1CO . N22372AE1 19/6 
2Q,° 2CO M1409 21/6 7,500Q 2CO N22365AZ1  21/€ 
2,500Q 2C2K M1417 =22/6 1.1Q 4CO  N22364AA1 224 
5,000Q 2CO M1452 -21/6 1.1Q 2CO2K N22366AA1 22/€ 
2Q 2mHD M1454 21/6 1,500Q 2CO2K N22366AE1 22/€ 
2,500Q 2mHD M1458 = 21/6 2.4Q 2M N22371AA1 21/€ 
2,500Q ImlbHD M1462 21/6 180Q 2M N22371AC1_ 21/€ 
40Q 2CO2K M1482 22/6 | 2,000Q 2M N22371AE1  21/€ 
180Q 1CO M1486 = 19/6 2.4Q 1mlb .N22370AA1 21/6 
180Q 2m2bHD M1487 21/6 52Q 1mib N22370AB1 21/€ 
180Q 2C2K M1490 = 22/6 180Q 1lmlb .N22370AC1 21/f 
670Q 2C2K M1493 =.22/6 1,500Q 2m2b N22369AE1 21/€ 
670Q 2mHD M1499 =. 21/6 7,500Q 2m2b N22369AZ1 21/f 
670Q 4K M1567 _ 22/6 1.10 2M2K N22374AA1 - 22/¢ 


SMALL IMPULSE. ON 


High Speed Type ; 
10 IMPULSES PER SEC. WITH 


4 DIGITS 
100v., 50v., 24v., 12v. or 6v. D.C. 
WITH SLIDE-ON METAL 


COVER 33 x 1 x lin. 


Also supplied with auxiliary con- 35/- Post 
tacts normally open, 7/6 extra. “1/6 


Microammeters, Milliammeters, Voltmeters — 
BEST MAKES + DELIVERY OFF THE SHELF ~& SEND FOR LIST: 
2iin. Moving Coil Flush Round 
0/1 amp.; 0/5 amp.; 0/10 amp.; 0/20 volts; 0/30 volts 
0/40 volts; all at 35/- each. 0/20 nD brain 2 
2in. Moving Coil Flush Round: — : 
0/1 Milliamp; 0/5° Milliamp; 0/10" Milliamp; 0/2 
volts; 0/30 volts; 0/40 volts; all at 27/6 each. 
2in. Moving Coil Flush Square 
0/1 Milliamp at 37/6. Postage on all meters 2/-. 
SUB-MINIATURE WIREWOUND TRIMPOTS, 200L, 
1,000Q, 5,000Q, 25/- each.. —— 

SUB- MINIATURE CARBON ‘POTENTIOMETERS, PLESSEY TYPE G, 
5,000Q, 20KQ, 25KQ, 50KQ, 100KQ, 500KQ, 3/6 ea., 36/- doz. ¢ 
WIREWOUND POT, 5,000Q 12 watt, 42/6; 3,0002: 25- watt, 15/-. 

VITREOUS WW RESISTORS RWV-4-L, 30KQ, 47KQ, “75KQ, 100KQ, 


24/- doz. 
TERMINAL BLOCKS. 2-way 5C/431. or 3-way 
5C/432, 6/- per doz., 50 for 22/6, 1,000 for £16/10/-. 


RACKS—POST OFFICE STANDARD. 6ft. high with ~ 
U-channel sides drilled for 19in. panels, heavy angle 
base, 

IMHOF MAINS BLOWERS. For cooling 19in. rack 


erese equipment, with glassfibre filter and directional duct, £16. Blows 
only -£12/10/-. 

TERMINAL STRIPS, CERAMIC INSULATION. 2-way to maa 3d. per 
way. Full details on request. 

HOUR COUNTER 9999.9. 230 volts A.C., 3iin. flush. round, £5. DIAL 
with capillary tube - 70/160°F., 35)/-. 


THERMOMETER.  3in. Post 2/-. 


SUBMINIATURE MICRO SWITCHES 


HONEYWELL 1ISMI—TNI3 shy EACH 


TONE HOLE FIXING SWITCHES <> 
12/- per dozen 75/- per 100 a 


SINGLE-POLE Double Throw, 3 amp. 250 A.C. 
Can be used as ON/OFF or CHANGE-OVER SWITCH EiBiset 


L. WILKINSON (CROYDON) TD. 
LONGLEY HOUSE LONGLEY RD. CROYDON SURREY 


Phone: THO 0236 Grams: WILCO CROYDONG 
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WIRELESS WORLD 


LONDON’S LARGEST SUPPLIERS OF 3 
ELECTRONIC EQUIPMENT 


HEAVY DUTY L.T. 
TRANSFORMERS 


1 25, 30, 35 v., 40 a....£11 19 6 
25, 30, 35 v., 20 a.... £6 19 

25,30 35°¥... 10a... 
B25 303095 V.,)2 aan s L117 
5 10, 17, 18 v., 10 a.... £2 17 
6 24 volts; 30 amps ... £7 15 
as volts, 30 amps ... £6 15 
9 


wn 


50 volts, 15 amps. ... £6 19 
30 v., 40 v., 50v., 5a. £4 15 
10 24, 36, 48 v., Ba. ... £419 
il 7, 18, 2097520:asa: 


» 14 30, 32, 34, 36 v., 5a. £2 17 
15 6, 12v., 10 a. £ 


'h 

w 

wu 
HORMANOKHROOHAOARSOARARDARASOHROOBAOCH 


16 12v.,5a £l 9 
17 24 v., 10a 

PO DA WO as OP ehas caveet ve él 19 
19 48, 56, GOoviib a. ts.-£1 9 
20 12, 24, 30, 48 v., 2a. £2 5 
BU DOCS Vinh id y Wes erseoes £1 17 
22 6.3y.,5a.,and6.3v.la. 15 
7 by Day ES er eee 15 
7 Shieh ey 0 2 eee 17 
25 6,9, IS v.,4a. ...... £1 5 
2612, 18 V., 10 ax .<.:.5 £2 12 
7 oly AN Siew Ur oan £3 19 
28 10, 18, 20v.,9a. ... £3 9 
DIN DV a CEMGD Aims cccscecs £1 5 
30 10-l1-I2v., lda. ... 10 


AUTO TRANSFORMERS 
240-110 v. 2kVA. Completely en- 
closed in metal case. Fitted with 2 
two-pin -Ame-ican sockets or ter- 
minal blocks. Size 10 x 8 x 6in. 
Supplied brand-new and guaranteed. 
£8/15/-. Carr. 7/6. 100 watts, 
£4/15/-.. Carr. 4/6. 500 watts £3/10/-. 
Carr. 4/—. 300 watts £2/7/6. Carr.-3/6. 
Heavy -duty industrial 240-110 v. 
transformers available up to IOkVA. 


DOUBLE WOUND 
STEP-DOWN TRANSFORMERS]. 
Pri.. 220-240 v. Sec. 110 v. 2 kVA. 
Shrouded. Guaranteed in-. perfect 
condition. £9/15/-. Carr. 
300 w. enclosed in metal case fitted 
with 2-pin American socket or ter- 
minal blocks. Pri. 220-230, 240 v. Sec. 
tapped 110-100 v..65/-. Carr. 5/=. 


MERS. Pri. tapped 100-200-220-240 v. 
Sec. 225 yv. Very conservatively 
rated at. I.1. amps., double wound. 
£3/15/-.~ Carr, 7/6. 


HEAVY DUTY L.T. 

~ TRANSFORMERS 

115, 125, 210, 230, 

250 v. Size lit x 

10 x 8in. Top mounted terminals. 

‘| Manufactured by famous makers and 
supplied brand new in_ original 

wooden packing cases, £12/10/-. 

Carr. 10/-. 


Pri. 


tapped 105, 
Sec. 27 v., 60 a. 


VARIABLE VOLTAGE 
TRANSFORMERS 


Brand 
Other 


with control knob and: dial. 
new, £5/17/6.  Carr.. 4/-. 
sizes available. ' 


110 v. input. Output 0-110 v. 7 a. 
panel mounting with control knob. 
New, £4/15/-. Carr. 5/-. 


METRO-VICKERS AUTO 


|. TRANSFORMERS 
-1230/115-v.°850 watts. Brand new, 
. £3/17/6. Carr. 7/6. ; 


All primaries 220-240 volts. Ter- 
minal block connections. : 
No. Sec. Taps Price Carr 


10/-.1 


A.M. ISOLATION TRANSFOR-| 


0-260 v. 24.a.,,. completely shrouded | 


LONDON, N.W.1 
Tel. PAD 7851 


ANNOUNCEMENT 


WE HAVE ENLARGED OUR WALK ROUND 
DEPARTMENT WHICH IS NOW LONDON’S 
LARGEST AND 


MOST COMPREHENSIVE 
WHERE WE ARE ABLE TO SHOW THOUSANDS 
OF ELECTRONIC ITEMS, MANY OF WHICH 
ARE ‘‘END OF LINES” OR ‘‘ONE ONLY” 
AND ARE OFFERED AT GENUINE BARGAIN 
PRICES. WHY NOT PAY US A VISIT NOW!!! 


W.D. TELEPHONE CABLE 

Twin D8 one mile drums, new, £7/19/6. Carr. 15/-. D3 
Single one mile drums, 59/6. Carr. 7/6. -1/3rd mile drums, 
25/-. Carr. 5/-. D3 Twin 300 yd. reels, 25/-.. Carr. 5/-. 
American P.V.C., 6 steel | copper strands, 800 yd. coils, 35/-. 
P.P. 5/-. Commando Assault telephone cable, 1,000 yd. 
drums, 9/1. P.P. 4/—. Equipment wire 14/36 P.V.C. 100 yd. 
coils, 7/6. P.P. 2/-. 10 coils; 65/-. .Carr. 5/-. Twin 14/36 
P.V.C. 50 yd. coils, 7/6. P.P. 2/-. 


EAC LTD. A.C. 0-300 v. METERS 

50 cycles, 6in. flush mounting, iron case, protected. Panel 
hole 6gin. Supplied new in sealed cartons at a fraction of 
maker’s price, 75/-. Carr. 5/-. C. Parkinson, 90-180 v. 
50 cycles, 43in. scale, flush mounting. New in maker $. 
cartons, 27/6. PP: 4/-. 

WESTON. A.C. 0-150 v. 50-60 cycles, 34in. flush mount- 
ing, 2zin. hole, 25/-. P.P. 2/6. 


HIGH GRADE M.C. D.C. 
VOLTMETERS 


180-280 volts, 5$ x 2in. Rectangular 
dial. Set in, wall mounting. case, size 
8 x 64 x 3tin., with lamp fitting to 
illuminate dial. : Supplied brand new 
at a fraction of maker’s price, 37/6. 
P.P. 3/6. 


L.T. SUPPLY UNIT No. 46.) A.C." 
230 v. D.C. Output 24 v. 1.5 amps. 
cover removed. Choke and condenser smoothed. ‘Fitted 
on/off switch and fuses. Built-in metal case. Size: 15 x 
9x 9in. Supplied new and guaranteed. £3/17/6. Carr. 7/6. 


“input tapped 110- 
~2 amps. with case 


DELTA PRESSURE SWITCHES 


Type P/100/2 Switch rating 


240 v. A.C. 5 amps., 59/6. 


Range I-l0lb. per sq. in. 
P.P. 4/-. 


P.O. 20-WAY TELEPHONE JACK STRIPS. Type 
320BN. Brand new, 10/6. P.P. 2/-. . 


EHT TRANSFORMERS - 
Gardners ‘‘C’’ core. Sealed.’ Oil filled. Pri. tapped 
200-250 vy. Sec. 4,000 v. 10 mA., 4 v. 1.5 amp:,-4 kV. wkg., 
2-4v.2amp., 4kV. wkg., £3/15/-. Carr. 6/—. Pearce. Pri. 
tapped 200- 250v. Sec. 3,000 v. CT 20 mA., 35/-. P.P. 4/-- 
Air Ministry. Pri. 240. vy. Sec. 1,000 v. 100 mA., 4 v. 
2 amp., 35/-. P.P. 5/-. 


ROTOTHERM THERMOMETERS. 50-250 deg. C. 
Immersion type. 34in. dia. Dial length of tube I3yin. 
Complete with flange nut, 37/6, plus 3/6. 


VENNER HOUR METERS ieee 
A.C. 200-250 v. 50 cycles. Panel mounting. S metal 
clad. Overall size 3¢x 34 x 3zin., 35/-. P.P. 3/6. 
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9 & 10CHAPEL STREET, | 


TANGENTIAL BLOWERS 

A.C. 220-240 v.. Suitable for cooling and 
ventilating electronic equipment, or for 
blowing hot air when used in conjunction 
with ordinary fire elements. Outlet 7 x 
lsin. Two-bolt mounting. Manufactured 
by famous makers for computing equip- 
ment. Brand new, 35/-. P.P. 5/-. 


TWIN TURBO BLOWERS 


~--------l 


A.C.290-240 vy. 
i h.p. motor 2,850 r.p.m. 


Nobunetuced by famous makers for com- 
perfect condition. 


puter equipment, in 
Size 24 x 8 x Bin. 


Completely enclosed. 


Ideal for ventilating and cooling, £5/19/6. 
10/-. 


Carr. 


HIGH CAPACITY TUBULAR 
ELECTROLYTICS' 
Manufactured by famous makers. 
Mfd.: D.C. V. wkg. : Price 
: 70 15/- 
13/6 
10/6 
10/6 
10/6 
8/6 
10/6 
7/6 
5/6 
} 250 - 35 5/6 
Please allow 1|/6 P.P. per Condenser. 
LF SMOOTHING CHOKES 
| Admiralty 20H 300 mA 2000, 29/6. P.P. 4/-. 
Parmeko ‘‘C”’ core, 10H 250 mA 1240, 
L7/6. P.P. 3/6. 
15H 250 mA 125Q, sealed ‘*C”’ core, 22/6. 
P.P.-4/~. : 
10H 120 mA 250Q, sealed ‘‘ C’’ core, 10/6. 
2 .Pr2/6.. a 
0:1 H 1'a.2Q, open constriction, 10/. P.P. 2/6 
Also available Low Resistance Chokes 
for LT smoothing. Let us know your 
requirements. . Sas : : 
_A—_—————————— EE 
3000 TYPE P.O. RELAYS 
22KQ . BD imma KeS wie. scaces sea we 12/6 
20KQ i: HOintakes ee 10/6 
3KQ 8/6 
2KQ 7/6 
IKQ 8/6 
100Q 8/6 
302 8/6 
IKQ Gimakes bien vdsessonase 6/- 
600Q Dbreaks wAsices.csececes 5/- 
Please add sufficient to cover postage. 


HEAVY DUTY SLIDING RESISTORS 
Amps. - Type Price Carr. 
S. tube enc. 25/- 
Ditto ~* 30/- 
Ditto, open y 9 3 es 
Ditto 12/6 © 
~ Ditto 4922/65 
D. tube, open 65/— 
Dble tube 
r/angle . 35/- 
Dble tube 
rd. drive © 20/6 
ingtetube 
rot. sweep 17/6 
Ditto ' 17/6 
6in. dia. 
~ rheostats 45/-_ 


ROLLER TYPE MICRO 
SWITCHES 


54)- 


Normally closed. 
doz. Normally open. 54/- 


doz. Universal, 60/-doz. 


96 


important 


books 


published for 


Near Cambridge Circus. 


Hours of Business: 9 to 6 


A GEARED ELECTRIC MOTOR 
FOR ONLY 9/6. P. & P. 2/6. 

Due to bulk purchase we are able to offer 
these 24 y. Rotary Convertors at this 
fantastic price. Easily modified for 
mains operation (full simple conversion 
details supplied). Complete with 400 
to 1 reduction gearbox. 


46 SETS. Less original send/receive 
switch, but supplied with substitute 
switch with circuit diagram and wiring 
instructions. Crystals and coil pack 
with choice of 3.6-4.3 Mc/s or 6.4-7.6 
Mc/s. included. Price 18/6, plus 
6/- P. & P. 


TEST METERS 

0/300 m/A. Moving coil 2}in. diam, 
projecting meter, Brand new 15/-, 
P. & P. 1/6, 

0/200 m/A. Moving coil 2}in. diam. 
projecting meter. Brand new 15/-. 
P. & P. 1/6. 

0/200 Microammeter 2}” flush mounting 
M.C. calibrated 0/100 19/6. P. & P.1/6. 


WIRELESS SET NO. 19 


Complete with original power supply . 


unit. for 12 volts input. Transmitter/ 
Receiver covering 2-8 Mc/s and V.H.F. 
240 Mc/s. 6 valve superhet receiver 
and 6*valves in Transmitter. Using 
I.F. of 465 Ke/s. For voice and C.W. 
In good condition not tested. £4/1'7/6. 
plus £1 packing and carriage. Micro- 
phone and headset for this set 17/6, 
‘plus 2/6 P. & P.. 19 Set Variometers, 
17/6, plus 2/6 post. Control box 
for 19 Set, 10/-, plus 2/- BP: & P.. Lead 
for Control Box, 12/6. P. & P. a)-. 


A few minutes’ walk from Leicester Square 
or Tottenham Court Road Underground Stations. 


Saturdays 9 tol. 


~8/6, P. & P. 2/6. 


WIRELESS WORLD 


Foundations of Wireless 7th. Edition 


M. G. Scroggie, B.Sc., M.I.E.E. 


This standard work covers the whole basic 


theory. Assuming no previous knowledge, it 
deals with receivers, transmitters, amplifica- 
transistors, aerials, 


valves, power 


tion, 
supplies, transmission lines, etc., 


21s net by post 22s 4d 388pp. illust. 


Basic Mathematics for Radio 
and Electronics 3rd. Edition 


F..M. Colebrook, 8.S¢>-:1.C., A.C.G.I., 


revised and enlarged by J. W. Head, m.a. 
(Cantab, ) 


Presents in a very petdaite form a complete 
course in fundamental mathematics for 
engineering students of all kinds, both 
those who-need a refresher course and those 
without previous knowledge. 


17s 6d net by post 18s 6d 359pp. 


obtainable from. leading booksellers 


ApRIL, 1964 


Principles of Semiconductors 


Introduction to the properties and applications of 
semiconducting materials. 


M. G. Scroggie, B.Sc., M.1.E.E. 

Covers the many applications of the use of 
semiconducting materials and does not limit 
itself to the study of transistors. An easily 
read book which will prove invaluable to all 
who require a straightforward introduction 
to this increasingly important subject. 


2Is net by post 2is Id 156pp. illust. 


Principles of Transistor Circuits 


Introduction to the design of amplifiers, receivers 
and other circuits. 


S. W. Amos, B.Sc., (HONS.), A.M.LE.E. 

2nd edition 

The first two chapters of this ‘our deal 
with the basic properties of transistors, 
but the main emphasis of the book is on 
circuit design. A large number of worked 
examples are included, the mathematics 
of which is confined to simple algebraic 
manipulation. 


21s met by post 22s 210pp. illust. 


‘ 


ILIFFE Books Ltd. DORSET HOUSE STAMFORD ST., LONDON, S.E.1. 


“7W W—143-FOR FURTHER DETAILS. 


CRYSTALS & 
COMPONENTS 


LTD. 
2-4 EARLHAM STREET W.C.2 


MAIL 


DALE, T 


TEL. TEM. 1189-| 


Open all day Thursday. 


TRANSFORMER BARGAINS 

Pri: 240 volts Sec: 17 volts 1 Amp. 
Ideal for small models, 5/-, P. & P. 2/6. 
Pri: 200/240 v. Sec: 6.3 v. 4 Amps. 


Pri: 240 v. Sec: 250 v. 60 m/A. and 
2/6. 


80 v. 100 m/A. 5/-, P. & P. 
: oe aa ee Sec: 6.3 v. 2 Amps., 5/-, LONDON, N.22. ae lee Tel: BOWes Park 0077/8 
& 2/6. 


E.H.T. Transformer. Pri: 200/250 hare 
Sec: 2,500 volts 10 m/A. 2 v. 1.5 A 
6.3 volts .3 Amps. 22/6, plus 5/-P. & P. 
H.T, Transformers: 

Type HT 2. Pri: 200/240 v. Sec.: 350/0/ 


THE HIGH - FIDELITY 


GOODS DESPATCHED AY RETURN 
Carriage, Packing & Insurance (U.K.) FREE!! 


AMPLIFIERS . EOE nie AKERS . MOTORS . PICKUPS . MICROPHONES 
QUAD, TS, GOODMAS DULCI, ARMSTRONG, CHAPMAN, JASON, 

LENCO, ACOS, B. 
GRAPH, VORTEXION, BR 


FI-CORD, 8.M.R. 
Hire Purchase terms available @ **Comparator”’ Deiionstrations 


WORLD WIDE EXPORTERS 


- OVERSEAS ORDERS SENT FREE OF PURCHASE TAX 
AND SHIPPED PROMPTLY AT MINIMUM COST 


Cc. €. GOODWIN (SALES) LTD. 
(Dept. W51)7 THE BROADWAY, WOOD GREEN 


ORDER SPECIALISTS | 


TS . TAPE RECORDERS 


WHARFE. 

ODMANS, GARRARD, G.E.C., CONNOISSEUR, W.B. COLLARO, 
J. PHILIPS, LUSTRAPHONE, RECORD HOUSING, Guan 

BRENELL, WEARITE, TANNOY, LOWTHER RONETTE, 
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350 v. 120 m/A. and 3-8- pe volts. 
5.amps. 35/-, plus 6/6 P. & 

Type HT 6. Pri: 200/240 ule Sec: 
500/0/500 v. 95 m/A and 0-4-5 v. 3 A. 
0-4-5-6 .3 A. 0-4-6.3 v. 3 A, 0-4-6.3. y. 
2 Amps. 27/6, plus 6/6 P. & P. 

Type HT 12, Pri: 110/250 volts. ‘Sec: 
225 v. 100 m/A and 6.3 v. .5 A. 6.3 v. 
1 amp. 6.3 v. 2.5 amps. P. & P. 5/-. 
VARIABLE AIR-SPACED 
CONDENSERS. 150 PFD, 4/6 each, 
P. & P. 1j-. 

U.H.F. AERIAL 

On 10 feet collapsible mast. Spring 
loaded in 1 foot tubular sections. 
Complete-with 12 feet co-ax. lead and 
rubber covered plug. 3 steel pegs and 
nylon guys. Canbe easily lashed to 
existing TV aerials for modification to 
new frequency. 12/6, plus 2/6 P. & P. 


Send S.A.E. forour ~ 
~ NEW CRYSTALS LIST. 
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YOUR CAREER « RADIO? 


Big opportunities and big money await the qualified man in every 
field of Electronics today—both in the U.K. and throughout the 
world. We offer the finest home study — for all subjects in 
radio, television, étc., especially for the CITY & GUILDS. Ss, 
(Technicians’ Certificates); oe Grad. Brit. I.R.E. Exam.; the Radio 
Amateur’s Licence; P.M.G . Certificates; the R.T.E.B. Servicing 
Certificates; etc. Also courses in Television; Transistors; Radar; 
Computers; Servomechanisms; Mathematics and Practical Transistor 
Radio course with equipment. We have OVER 20 YEARS? ex- 
perience in teaching radio subjects and an unbroken record of exam. 
successes. We are the only privately run British home study Institute 
specialising in electronic subjects only. Fullest details will be gladly 
sent without any obligation. 


SEND.. FOR FREE BROCHURE TO: 


BRITISH. NATIONAL RADIO ‘SCHOOL 


DEPT 1 - RADIO HOUSE - RUSSELL ST - READING - BERKSHIRE. 
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HOW TICKET SERVICES LTD 
CONTRIBUTED TO THE SUCCESS 
OF THE SINCLAIR MICRO-6 


This was - 


the problem 


To produce a case and tuning dial of min- 
ute proportions, the design of which would 
be elegantly distinctive and durable and 
yet avoid the need for tooling costs. 


THE ANSWER IS OF VITAL IMPORTANCE TO 
ALL RADIO. ELECTRONIC AND TV MANUFACTURERS 


This is how Ticket Services met the situation. A plain 
case and tuning dial having been produced, original 
designs to be used on them were given to Ticket Services 
who submitted working proofs within four days. The 
proofs were in a number of colour arrangements and 
finishes equal in all respects to the final printing. This 
gave Sinclair Radionics the opportunity to consider 
carefully which best suited their exact requirements. 
Having decided, the order was completed and delivered 
in eight days. Proofing costs were negligible. The 
times quoted here are normal for Ticket Services. 

Ticket Services Ltd., make self-adhesive labels printed on 
acetate or vynil bases. They are supplied on reels, or on 


flat sheets from which the tickets can instantly be detached. 
Once applied, the ticket will adhere to flat, curved, or 
irregular surfaces indefinitely without stretching, tearing, 
peeling or tarnishing. The labels may be printed in a 
wide variety of lustrous colours including 22 carat gold, 
and the process permits rapid proofing in colour com- 
binations for negligible outlay. Small runs are practical 
and economic, delivery is swift and dependable, prices are 
keenly competitive. Ticket Services offer a wide range 
of other compellingly attractive processes, all of which 
can be used to advantage wherever it is required to label 
or embellish a product with distinction, quality and 
economy. 


RING TERMINUS 7377/8/9 or 8347 FOR IMMEDIATE ATTENTION 


ANCHOR HOUSE, 22 DUNCAN TERRACE, LONDON, N.1. J&? 
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28 


One of a series of specialised micro-electronic designs by 


SINCLAIR RADIONICS LTD., 69, HISTON RD., CAMBRIDGE 
STEEP a AE NTS 


WIRELESS WORLD 


esittctssirm 


The professional styling as much as the high 
technical efficiency of this set make it the most 
memorable design ever offered to the con- 


structor in the history of radio. In terms of 
sheer physical size (or rather, lack of it) its 
appeal is irresistible. What other set can be 
slipped inconspicuously into a waistcoat pocket 
and give its user first-class reception from 
upwards of three or four stations by day and two 
dozen or more by night? Not even the Japanese 
and other specialists in miniature transistor 
equipment have got anywhere near this—and 
the Micro-6 is actually smaller than an ordinary 
box of matches. 


All parts, including Micro-Alloy Transistors, diodes, 
elegant case, high-quality lightweight earpiece fitted 
with exclusive micro-miniature plug, together with 


instructions manual come to 


@ Six-stage sensitivity. 


@ Immense power and 
quality. 


® Plays in car, train, bus. 
or plane. 


batteries. 


The set clearly shows the advantages that come 
from its being the product of a team of specialist 


designers who are experts in the use of micro- 


components in modern industrial electronics. 


The result is a unique. six-stage receiver of © 


remarkable power and _ sensitivity, making 
reception possible under the severest listening 
conditions. Building it presents no problems. 
The instructions manual is excellently illustrated 
and prepared with much thought. From the 
many letters we have already received about the 
Micro-6 it would appear that everyone from 
back-room boffin to beginner is thoroughly 
enjoying building and using it. 


59/6 


MALLORY MERCURY CELL, type ZM312 as specified for the Micro-6 I/II1d. each. 
A FANTASTIC ACHIEVEMENT IN AUCRO MINTS 
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eS Self-contained aerial and 
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Photo shows actual size of Micro-6 


THE WORLD'S SMALLEST RADIO SET 


A world-beating 
British design 


_TECHNICAL DESCRIPTION 


THE SINCLAIR MICRO-6 uses Micro-Alloy Tran- 
sistors (MATs) in a completely new circuit comprising 
six stages. Two stages of R.F. amplification are followed 
by an efficient double-diode detector which drives a 
high gain three stage A.F. amplifier. Powerful A.G.C. 
is applied to the first R.F. stage to ensure fade-free 
reception of the most distant stations tuned-in and 
tuning covers the entire medium waveband. This is 
widened out at the high frequency end to provide 
improved separation of Continental stations. The 
tiny ferrite rod aerial and earpiece socket were both 
specially designed for this set. This socket incorpo- 
rates a switch which operates automatically on insert- 
ing the earpiece plug, and switches off when the plug 
is withdrawn. Listening is by means of the high- 
impedance lightweight earpiece provided. Quality of 
reproduction is outstandingly good. 

The well-printed instructions for building the Micro-6 
set a new standard of clarity and simplicity. The 
diagrams are a masterpiece of technical illustration 


and the text contains all the information you require. © 


Iv 


SIZE Ie 12” ct 


Also recommended for experimenters and others, the Sinclair’ Micro- 
Amplifier, smaller than a 3d. piece, it has a power gain of 60dB and response 
from 30-50,000 c/s + IdB. Parts for building come to 28/6. 


BLOCK DIAGRAM OF THE SINCLAIR MICRO 


Advanced design techniques result in six-stage 
circuitry shown above, and it is this that ensures the 
fantastic standards of performance of this set. ; 


“SINCLAIR GUARANTEE. 


If you are not completely satisfied with your 
purchase (we are confident that you will be 
delighted) your full purchase price will be 
refunded instantly and without question. 


FULL SERVICE FACILITIES AVAILABLE TO 
ALL SINCLAIR CUSTOMERS 


__ If you do not wish to cut coupon from page, please mention ‘‘ Wireless 
World,’” April issue, when ordering. 


ae SINCLAIR RADIONICS LTD., 69, HISTON ROAD, camBRioce & 


] Please send parts for building............ Micro-6 Receiver(s) 

Py Pande Mallory Cells) Type ZM.31. at 1/11 each ror 

[ which Tenclose: Gr..s<0. Rhctdemaante | tps 

[ NAME... ig feet Ss gna CAP eles eiode ec i ; 

| ww4 bil hon, Ra ine cape ain Si As eS eka os ot i 
me 


100 WIRELESS WorRLD AprIL, 1964 


Radiospares Ltd. 


TRADE 
ONLY 


FOR ELECTRONIC COMPONENTS-BY RETURN 
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TEST METE RS 2,000 OHMS PER YOLT| ao re — Meira 
MODEL TP-10. Reads A.C. EL TP-5S. eads vol- @ 
‘ z and D.C, volts up to 1,000;| tages. up to 1,000 D.C. at | J PANEL METERS 
: D.C. current to. 500mA; Re- reise pS volt ee 25 microamps D.C. 23in. Proj- 
Be Hee to a Meg.; Capaci- earn 0 Sodunihe Rectetanos circular 59/6. 50 microamps D.C. 
ap: hg ee rece ee to 10 Megs.; Capacitance to | | 2tin. Flush circular, 59/6. 100 
—20. to 36; Output jack | 0,1pF; Decibels from —20 to ens Ou es 
for Audio measurements. | +36. Size: 3 x 5} x Ijin. mnfenoan ps: D0 ae aioe sass 
Size: 8} *5 x lin. £3/19/6. £5/19/6. cular 89/6. 40 amps. D.C. 2in. 
LAVOIE UBF WAVEMETER MODEL 105. Coverage 375/ Proj. circular, '7/6. 500 volts A.C. 
725 Mc/s. Complete ara correct Calibration Chart. First- on. Fl i $ ; 
class condition. Battery operated and portable. Size 11 x 2yin. | Plush circular, 25/-. 
8 x Thin. ONLY £3/19/6 (carriage 7/6). 
DOUBLE BEAM TRANSISTORISED. | QUERICARN 2 DESK 
OSCILLOSCOPE TUBES | INSULATION TESTER | TELEPHONE  com- 
receaae St te i bit ad ©V }One handed operation, no} plete with handset. Non- 
6, equivalent to Cossor bea. = 2 
09D as ain Oscilloscopes cranking of generator. 3 test-] dial type, but has internal 
by Cossor (339 series) and Jing voltages 100, 250 and 500,} bell. Ideal for extension 
Habeas! ena ie (3 Series). to measure up to 500 Meghoms. } or inter-com 
isted £12. Complete with leather carrying s 
Brand new in Maker's SEA EE RI ts BRAND. NEW, ONLY 


eet a ee £17/10)-. Illustrated details on} 30/-- (Post 4/-.) 


30,000 OHMS PER VOLT | HIGH FREQUENCY acc. | request. ice VARIABLE VOLTAGE 


. = ve VOLTMETER, A First Grade 
MODEL 500. Reads voltages MESTine tino tlaisicanien pat tnl ACOS _ 39/I STICK TRANSFORMERS. Fully 


up to 1,000 D.C. at 30,00 ohms 6in. Mirror Scale, reading up | MIKE with screened shrouded. Input 230 v. A.C. 


per volt and A.C. at 15,000 | to 150 y. A.C. at 400 and | 50/60 cycles. Output 0-260 v. 
0.p.v.; D.C. current to 12 amps. and 1,200-2,400 cycles. In ee eee bs 2 


Resistance to 60 Megs.; Decibels substantial Oak case with z a ONLY 32/6. (Post 1/6.) 2.5 amps type £5/17/6. 5 amps 
removable lid, overall size : | type £9. 10 amps type £16/10/-. 


from —20 to +56; Incorporates 


8} x 8} x 5zin. Made for |= ; Brand new import, fully guaran- 


internal buzzer for - audible ‘ ee a een os 

the Air Ministry by Everett i 4 : 
warning of direct shorts and Edgcumbe, and in perfect, saltes ae ‘ CRYSTAL DESK teed. Immediate delivery and 
blocking . condenser for A.F. order. Brand New and Un- ; G MIKE with screened service. Illustrated details on 
output measurinents, Size used. ONLY £5. Canalso be | & se : | lead and built-in stand. request 


5 é supplied for 50  eycles, use eee = 3 
3ie % Oth x Phin £E/196.. | cither 0-150 or 0-300 volts, | ONLY 15/-. (Post 1/6.) 


PCR COMMUNICATION RECEIVERS 3 : 
Manufactured Crys oe re One Ai. et es most. versatile and HETERODYNE FREQUENCY METERS TYPE LMi4 — ‘ 
SCUSIUIV ey SCES: ceca pen se Sais USIRS ritish 1.0. type valves Large Frequency range 125-20,000 ke/s in 2 bands. This is the Wnited States Navy Model 
180 degrees illuminated and. calibrated dial. Flywheel tuning with locking es well-know. BC221 Has thats Meier,-but has many additioval- features whieh 
device. Aerial trimmer. Tone and volume controls. Band: switch. Front | increase its usefulness. Voltage stabilisation ‘cirenits and Crystal control ensure extreme 
panei jacks for speaker-or phones. In black metal case, size I7in. L. x &in. H. | accuracy aid in addition it is fitted with an Internal Modulation switch to allow use as 
xl0in D. Model PCR2 covers 6-22 Mc/s.. 200-550 metres, and €50-2,000metres, | Signal Generator. Size only 84in. x 8in. x Sin. Full information on request. 
£5/19/6. Medel PCR3. As.PCR2 but has 2 Short Wave Bands. 2.0-7.0 Mc/s. 
and 7.0-23.0 Mc/s. and: Medium Wave Band 190-550 metres. ONLY £8/8/-. | COSSCR TYPE 1035 DOUBLE BFAM OSCILLOSCOPES. A few only oi these modern 
Both types used but excellent condition. Every receiver aerial tested before | scopes. overhauled and im perfect order ONLY £45. Further details on request. 
despatch. Add 10/6 carr. both models. De- 


signed to operate from bulky EXTERNAL HARRIS ELECTRONICS (LONDON) LTD. 


power supply; but any set can be fitted 

with BRAND _NEW_ COMPONENTS | 138 GRAY’S INN ROAD, LONDON, W.C.1 Telephone TERminus 7937 
INTERNAL FACK for 200/250 v. AC, at Please inciude carriage costs om ALL items. Open until | p.m. Saturdays. 

extra cost of £2. $.A.E. for illustrated leaflet We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins. by bus from King’s Cross 
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LATEST miniature AERIAL MASTS 
WALKIE TALKIE NEW 36FT, TUBULAR ALLOY A¥GiAL MASTS 


: ee 5 consisting of six, 6ft. sections, lfiu. cia. Special 
*« 88 ** set—?roduced to exacting specifications by weatherproof alloy, rustproofed steel base plate 
leading manufacturers E. K Cole & Co. and locating spike complete with two setsof NYLON — 
Only guys. top cap and pulley halyard. Four steel angle 

stakes phis ail fittings. ONLY £15/10/C. Keturnable 


wood case 20/- extra, refundable. Carr. (Inland) 17/6. 
EACH 920FT. TELESCOPIC MAST. NEW all stcel tubular 
4 section Masts suitable for Roof or Wall fixing, a8 


well as Base location, can be extended to full height 
« AERIAL OF locked at any position by special Roller Cam 

locking rings. Drilled plate at the top allows for 
guying if necessary. Bottom section approximately 
liin. diameter. Copperised and Sprayed finish. 


Weizht 16Ib. % 
Price £5/0/0 


Cam. 7/6. 


TELEPHONE 


ad 
HAND N°11 


SUPPLIED 
COMPLETE 
WITH VALVES 
& CRYSTALS 
Details & Prices of 
all Accessorizs 
supplied on request. 


{his Transmitter/Recetver 
weighs only 54lb. .(ao- | 
prox.) and measures parrepy 


C ; J LIMITED QUANTITY 36FT. BRASS TELESCOPIC. 
gin. x 54in. x 9tin. inpoucH > 


MAST COMPLETE WITH BUILT-IN HAND’ 
WINDING WINCH FOR EASY RAPID EXTEN- 
SION. Finest quality. Non-rusting. Bottom 
section 23in. dia. Winds down to 9ft. One of 
the best masts ever produced. 


Price £35/0/0 Carr. 30) 


It is a 4 frequency channel set, erystal controlled 38-40/40-42 Mc/s., 
and operates from a Standard Dry Battery—H. T./L.T. 90v./ 6.5. v.:(ice. 
Vidor L5537). 14 of the current series of B7G valves are employed 
1-3A4, 6-1L4, 4-IT4, -1S5. 2-1A3:- Each set in first class condition. 
Special quotation: for quantities All iteris . rom Lx-stock 


| (Dept. WW6), POWIS MEWS, WESTBOURNE PARK ( ROAD, LONDON, Wit. E : 
[RonGaTE M 0 LTD Paddington 2233/4 
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WORLD FAMOUS | TRANSISTOR PRECISION INSTRUMENT 
** SLIDUP ”’ TESTER MEASUREMENT RANGES: 


VARIABLE Ico (Icbo) and the reverse current 


of diodes, 
PNP) & NPN—O~50uA (InA 


TRANSFORMERS ei oe ae wick oe 
+k RATED CURRENT CON- scale) 


SISTENT AT ALL POINTS 
ALONG THE WINDING, 


Output: 0-260 v. 
Input: 230 vy, A.C. 50/60~. 


Shrouded fully 
variable trans- 
formers for 


B5S-200 (5 per scale) 
Bias current— 

(ImA on PNP & NPN) 
(S5mA on POWER) 5 


«0.9-0.995 (from B= =) 


Terminals: Spring Sockets 
and Screw Terminals. 
Meter: 4in. 50uA moving coil. 


bench or panel 
mounting. £9. 1 7. 6’. &P. Size and Weight: 7 x5 x 3in. 25 Ib. 
MODEL SB5 5 amp. Model ATH 5/6 Powered by pen cells. 


/GSegQ\ 2 ame £5.17.6 | CONSTANT VOLTAGE TRANSFORMER 


Inset shows 
latest type 


hati | \ 5 Amp... ... £9. 0.0 | DUAL VOLTAGE provides perfectly stabilized con- 
i vole varia- 10 Amp. ....£18. 5.0 | AUTOMATIC stant voltage for all laboratory 
tion. 


20 Amp. ...£32. 10.0 | MAINS STABILIZER equipment. 


% Completely protected from dam- 
age if appliance is short-circuited, 
output voltage reduces to nil. 


% NO MOVING PARTS. * NO 
MAINTENANCE.  % NO ATTENTION. 


Spec.: ieee! 180-260 vy, A.C. & 85-125 vy, 
A.C. 


Ex Works 


PORTABLE — 
VARIABLE A.C. 
POWER SUPPLY 
UNIT whore. requirements 
call for a visual indication of vo!ts 
applied. 


Output: 0-260 v. I amps. 
Input: 230 v. A.C. 50/60~. 
Unit fitted with fuse, volt- 


Output: 240v. A.C. and [15v. A.C. 
—50/60 cycles. 


Capacity: 250 V.A. Accuracy: + 1%. 
Size: 8 x Bin. Weight: 2! |b. 
Complete with lead and plugs, in 


Ith | attractive vented metal case with 
meter, safety indicator, on- 


off switch and lead. PRICE £7. 15. 0) Be / handle $1 1 8 1 0.0%: 


IMMEDIATE DELI VERY 


ALL ITEMS FULLY GUARANTEED 


BATTERY OPERATED. 500 v.—l!,000 MEGOHMS. 
This most advanced insulation and continuity tester incorporates 
‘these outstanding advantages: 

%* One-handed push-button operation. 

%* 4in. A.C.-D.C. Voltmeter with fine Zero adjustment. 

% Stable and accurate readings. 

% Easy-to-read scaling. 

% Metal case 7in. x 5in. x 3in. Be 


Complete with probes and carrying case ONLY 22 gn = 5/6. 
Model MT-500. 500 v. 0-500 megohms insulation Tester. Mains \\ 
operated. Suitable for bench use. Complete with lead. 25 gns P.& P. aS 


a 5/6. 


VARIABLE HIGH-VOLTAGE UNIT | HEAVY DUTY 20 AMP. L.T. SUPPLY UNIT 


% Range: Infinitely variable up to 
3,000 volts and can be accurately 
. set. 0.1 amp. 
% Entirely suitable for continuous 
testing. 
%& Built-in Automatic safety cut-out. 
Input: Mains voltage. 
Robustly constructed for bench use 
with 4tin. x 4in. modern styled 
meter, ‘placed at an easy to read ! 
angle. Complete with input and test | 
leads with clips. 
Model 130, 0-3,000 v. A.C. £32 
Model 150, 0-5,000 v. A.C. £40 


by S.T.C. 


Normal cost over £100. Essential 
equipment for Electronic Engineering. 
Research Laboratories, | Schools. 
Ideal for battery charging, etc. 
Guaranteed for 20 amps. 

Output: D.C. variable up to 20 amps. and 
24 v. or trickle charge 125/350/700 m. A/H. 
Input: A.C. 100/260 v. 45/65 cycles. 


Size: 16 x 24 x 32in. high. In attractive grey 
cabinet. 


Packing & 
ONE £27. 10. Ae 40/-. 


| A u (Dept. WW6), POWIS MEWS, WESTBOURNE PARK ROAD, LONDON, W.11 
RONGATE LTD Paddington 2233/4 
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WIRELESS WORLD 


AT 


ION STUDIOS 


Hear and compare the very latest 


HI-Fl EQUIPMENT 


Visit our spacious showrooms at 33 Tottenham Court Road or’ 207 
Edgware Road, whichever is most convenient. In. our “Demonstration 
Studios you can see; examine, hear and compare the very latest products 
in the realm of high-fidelity reproduction. - 
e TAPE RECORDERS e TAPE -DECKS. e MICRO- 
PHONES .e AMPLIFIERS e CONTROL UNITS. @ AM/FM 
TUNERS e RECORD PLAYERS e AUTOCHANGERS e 
TRANSCRIPTION TURNTABLES . e PICK - UPS 
e LOUDSPEAKERS e SPEAKER SYSTEMS e CABINETS 
AND ENCLOSURES e TRANSISTOR RADIOS 


by all the well-known makers including :— 


ARMSTRONG G.E.C, LORENZ STELLA 
BR&NELL GOLDRING LOWTHER UZZI 
CHAPMAN GOODMANS LUSTRAPHONE TANDBERG 
COLLAKO GRUNDIG ORTOFON ANNOY 
CONNOISSEUR HARTING PAMPHONIC TELEFUNKEN 
cossoR. H.M.V. PHILIPS THORENS 
DULCI JASON QUAD TRUVOX 
E.A.R. KORTING RESLO VORTEXION 
ELIZABETHAN LEAK ROGERS W.B 
FERROGRAPH LENCO SIMON WEARITE 
FI-CORD LINEAR SOUND WHARFEDALE 
GARRARD 


If you cannot pay us a visit please send us details of your choice of equipment and we 
shall be Be bait) to quote. See Complete Systems. 


HI-Fl FURNITURE 


The full range of Record Housing equipment 
cabinets, speaker enclosures, etc., stocked. 


Delivered anywhere. Catalogue FREE on 3 3 
request. $ 3 


RECORD PLAYERS 


4-SPEED B.8.R. Type UA14/UA20 
AUTO-CHANGERS COLLARO Studio C60 wired for 


Stereo with monaural] p.u........... 
% 
» 


£6 19 6 
MAGNAVOX-COLLARO latest model. 4-speed 
Stereo Auto changer. > Fitted diamond-stylus and 
record dust cleaning attachment Stereo £7 19 


GARRARD 


Auto-Slima Mono: ... ese cece edveiwne £610 0 
Auto-Slim. Stereo... V2.5 JS. .l eee. £710 0 
Auto-Slim Mojito Ping. -in- eae Ai gtttvoors £7 7 0 
Auto-Slim De Luxe Mono AT6...... £11. 9 O 
Auto-Slim De Luxe Stereo AT6...... £18; 5b 0 
Lab: Model ** A’ Monto +. .3¥..32.¢.- £19 14 0 
Lab. Model ‘“ A” Stereo..........4¢ ~ £20.10 0 


Postage on all above 5/-. 


H.M.V. 45 r.p.m. AUTOMATIC RECORD PLAYER 
Designed to take only 45 p.m. 7im. discs. Will play up to 8 automatically. Fitted 
with lightweight pick-up and crystal cartridge mounted on a plinth. For 200/250 v. 
A.C. mains. Size approx. 16 x 10 x 5in. 


LASKY'S PRICE 59/6. 


TRANSCRIPTION MOTORS 
GARKARD 4HF, stereo or mono 


Post & Pkg. 3/6 extra. 


SINGLE PLAYERS 
Auto start and stop. 


With pick-up 


Sepioenpi a6 +3 hs and crystal cartridge. 

GARRARD 301 " (Strobe) £220 0 GARRARD T.A, Mk. II Mono 

GARRARD A with GC8 £19 14 0 &717 8 

GARRARD AwithGSC10 £20 10 O GAR RARD SRP1O latest model single 

PHILIPS AG/1016...... £12 12 0 player with G.C.8 2.2... £5 911 

BRAUN PC4iLStereo;.... £12 9 6 my canee 

Also Lenco, Connoisseur, Thorens, etc. Pink Oa eae ee £3.19 6 

past PS COLLARO JUNIOR 4-speed motor 
COLLARO 4TR 200 Transcription GU PICK-UP ww. toe oe os ioe ae - 69/6 
Motor & Turntable. New and 6 volt- battery version, 4-speed_ with 
unused—listed at 17 gns. Pick-ap- .aimeroameeee abo dee 6 
LASKY’S PRICE £9/19/6. B.S.R. TU9, non-auto. Turntable and 
Carr. & Pack 5/-. oe pick- up 59/6 


EMI '4-SPEED RECORD. PLAYER 


New, unused and individually boxed fitted with light- 
weight pick-up with” ACOS G.P. 73/2 stereo cartridge; 
Cabinet space required 133 «x 12} x-4}in. A Sin. metal 
turntable is fitted. For use on 200/250 volt A:C. Mains 
with Auto-stop. The stereo cartridge will play all types of 
Mono Records, 788, L.P.s, etc. but if desired a G.P. 
67 LP/78 Mono cartridge will be supplied in lieu of the 
GP73 at no difference in cost. 


LASKY’S PRICE 79/6 


P. & P. 3/6. 


LASKY’'S FOR ALL 


Crystal Head or Table Mic. 15/-. 


APRIL, 1964. 


London's Largest Stocks of 


THE HOME OF HI-Fl 


COMPLETE MONO/STEREO SYSTEMS TO YOUR SPEC. 
LASKY’S 


PRIVILEGE PARCEL PRICES. 


STEREO 

AMPLIFIER 

LASKY’S PRICE £15 CASH 
H.P. Terms : 30/-" Deposit and 1t monthly payments of 29/-. 


Self-contained integrated-stereo amplifier, including combined control unit pre-amplifier. 


Carriage & Packing 7/6. 


Designed to provide high quality stereo and mono reproduction with a rated output of ~~ 


6 watts per channel stereo, 12 watts mono. Input sockets are provided for the direct 
connection of most types of tuners and pick-ups, plus tape heads and high quality micro- 
phones including moving coil and ribbon, Separate output for feeding a tape recorder. 
available on each channel. Facilities include inputs for Mic. 5 m/v.; tape 4 m/vy.—equal- - 
ised for CCIR; R1AA, 4.3 m/v.; flat 250 m/v; radio tuner 100 m/v. Overall response 
60 cycles—20,000 cycles. Controls fitted are bass, treble, balance volume, phase reverse 
stereo sense and selector. Outputs, 4, 8 and 16 ohms. Mains voltage 105-240 y. A.C. 
Attractively style@ in free-standing metal case, finished in silver and black. Size: 
14 x 8 x 4inches, Suitable for use with any good quality tuner, speaker system, record 
players, ete. Will form the basis of a high fidelity stereo system. Brand New and Un- 
used in maker’s original cartons. 


“LINEAR” AND ARMSTRONG EQUIPMENT 


“LINEAR” AMPLIFIERS ARMSTRONG EQUIPMENT 


“ Diatonic ” 10-14 watt..... 12 Gns. romana ai Pitti T.4.c. £1'7/19/- 
eg we ‘ ‘ odel 227 = 4.D. = 
ag ies iwattesicocc Pe eae Model'223 £28/15/- . : Phage ca 
Ds =D Watt, s .éatees ceee £5 1 Stereo 55  £29/18/- E83. je 

L145 Tape Deck Amp. .... 12 Gns. Model 227 £48/15/- £25/12/- 
L10 10-watt with pré-amp  .15 Gns- Model 226 £56 A.20 Stereo Amp. 
L50 50-watt v6. . cee ce es _ 22.Gns.. | Model 222 Amp. £28/12/6 
L5/5 Amplifier and Pré-amp. | 12-Gns. £27/10/- | P.C.U. 25 Stereo 
LP1 Tape Pre-amp. ; 9 Gus. Model 224 £22/10/- | Pre-amp. £21. 


All other models in stock. HP. Terms available, 


| COMPLETE SYSTEMS J 
PRIVILEGE PARCELS — 


A “ Privilege Parcel’? allows you to purchase the Audio System of your choice ata = 
worth- while cash saying. Some examples are listed below, but we shall be pleased to 
quote our ‘* Privilege Parcel” Prices for any selection of equipment of your own choice: 
Send us details of your requirements. 


{Tudor . Stereo ‘Amplifier £15 0 0 


| | Tudor Stereo “Acapliiee-e 


Connoisseur Craftsman, 2- | Braun PC4L Trans- 
speed transcription K | cription Unit ......-. 
PIDYON Lette. ieetrass tt said £16 6 6 ;2x Sharon pooh 

Decca FFSS Stereo Pick- Systems -. 05.5.0 e . 
TAD) ar catesees aeons Se esaake £18 18 0 
Polat oe £50 4 6 pines 


“ Privilege Parcel” Price £47 10 0 


Collaro Studio Tape Deck | Collaro Studio Tape Deck, 


4 track model.:...... £10 10 O 2 track Model......-- 
Lasky’s Tape Amplifier... £8 19 - 6 Martin Tape Amplifier, 
Portable. Case, 05. .2.: £3.15 0 track model ../..4..<: 
7 x 4in. speaker........ 15 6 Portable Case with 

Fk 8 Speaker....... PP 
ley sgupdacachrrsiey £24 0 0 Total ... i. de Ree 


‘* Privilege Parcel ’’ Price = £22 10 0} ** Privilege Parcel ”” Price: £30 0 0 


Carriage and Packing on all the above parcels, 10/6 extra. 
H.P. Terms can be arranged on Privilege Parcels. 


NEW! MARTIN TRANSISTORISED AUDIOKITS 


NOW AVAILABLE! 6 UNIT KITS OFFERING THE HI-FI 
ENTHUSIAST A NEW QUALITY CONSTRUCTION TECHNIQUE. 


Using specially developed circuits, the very latest transistors and printed circuits— 

these kits are all fully checked and tested before leaving the factery. Although the kits 

are basically “designed for use together the pre-amplifier and mixer stages may be used 

to great adyantage with existing valve or transistor equipment. 

KIT. 1, 5-stage Matching Input Selector Unit. LASKY’S PRICE 47/6. 

KIT 2, . Pre-amplifier with volume control. LASKY’S PRICE 37/6. 

KIT 3. 3-Channél Mixer with plug-in adaptors for individually ee each circuit. 
_. .», LASKY’S PRICE 79/6. Adaptors 8/6 each 

KIT 4. Pre-amplifier with tone/volume control stapes: LASKY’S PRICE 62/6. 

KIT 5, 10 and 3 watt Main Amplifier. LASKY’S PRICE £5/12/6. — 

KIT 6. Power supply convertor unit. LASKY’S PRICE 52/6. 


MICROPHONES 


ACOS. CRYSTAL STICK MIC. Type ; LAPEL TYPE MP110. High imp. xtai 


MIC. 39/1, Complete with Cable. List | mic. 1}in. dia. x fin. thick 15/-. Post 1/-. 
£5/5]-. oC aemee COR Ae 
DX-29. High imp. Dynamie mic. Die 
LASKY’S PRICE 32/6. Post free. cast masta pencil Bou 
Post free. | LASKY’S PRICE 596 P&P. 2/6, 
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Audio Equipment & Components 


x TAPE RECORDERS 


THE FINEST RANGE MONO/STEREO 
STUDIO AND MRRNEIE OR ee PORTABLES 


TRANSISTORISED | 


The “CLARION” PHONOTRIX 


A fully transistorised battery operated recorder. 
With Jeather case. Carr. 7/6. 


LASKY’S PRICE 16 GNS. 


Very Latest “PHONOTRIX’”’ 


with push-pull output. 
Carr. 7/6. 


LASKY’ S$ PRICE 20 GNS. For full details of these Recorders, ‘see 
previous adverts, 


CLARION “ TWINSET ”’ 


(ied [a 


Al! Brand New and Unused, 
in perfect working order. 


Supplied complete with crystal microphone, ree) 
of tape and empty spool, also screened lead for 
recording from radio, pick-up, etc. 


The following specifications are common to all 
three models: Tone Control, Visual Recording 
Indicator. Inputs: . Microphone, Radio; 
Record-Player, Radiogram, Telephone Adaptor, 
Fully Automatic Erase. ‘Facilities: Fast spool- 
ing, forward ‘and reverse. Valves: Latest 
Mullard Miniature types. Rectifier: 8.T.C. or 
Westinghouse Metal Rectifier. Loudspeaker: 


a a 


a 


Transistor amplifier with 7in. x 4in. speaker in a portable case. The Clarion Phonotrix = secede ee er re a 
recorder can be housed in the case with the amplifier, this giving full quality output. 4 new easy to hold microphone case. | 
Listed at 8 gns. LASKY’S PRICE 7 GNS. P. « P. 5/-. Carrying Case: Portable case with detachable 
zy ; = = = Go = lid; harmonising gold trim and automatic 
THE 2 MINY 7 A self-contained Transistor Battery Recorder. — Size safety locks. Storage cubby for microphone and accessories covered in. New type [il 
only 8 x 7} x 2hin. Weight 3Hb. Takes 3in. spools, washable scratch resistant Vinyl. 
twin track, 3$ i-p.s. With tape, mic. and batteries. Size for Models A and B: 143 x 14 x 63in. Size for Model C: 14 x 123 x 6tin, ad 


LASKY S PRICE 74 GNS. P. & P. 5/-. fee 
Studio Deck, Four 


THE “TRAV-LER” TRANSIsToRIseD porTABLE | MODEL A fit ws, 
> 3} and 7} i.p.s. Spool capacity: 7in. 

TAPE RECORDERS Wow and fiutter: Less than -0.15° 

Full details as previously advertised Wireless World (Jan. °64). Last few available. total. Playing Times: up nt 18 magica: 


LASKY’S PRICE 13 GNS. Carr. & Ins, 17/6 extra. Frequency Responee: 12,000 e.p.s. at 


a 7 i.p.s.. Mains Voltage: 200-250 vy. 


50 c/s A.C. Output: 3 watts. 
Fully transistorised 2 speed Battery Tape 


LASKY’S PRICE 27 GNS. 


Carriage & Insurance .15/- extra, 
incorporating features usually found in mach- 


| 


M@DEL C Fitted with B.S.R. 


ines 3 times the price. @ Capstan drive. @ 2 MODEL B STUDIO DECK, ee J Deck, two - track 
speeds, 3$ and 17 ip.s. @ Rec. level EW OsT RACK; Version. Specification; Single speed, 
meter.. @ Fast re-wind. @ All-metal case. 5 %, Specification as for Four Track model 3 1.p.S. Freq. response 10,000 C.D.8. 
@ Uses standard pen torch batteries with easy load containers. @ Twintracks. @ 2tin, above, except that this is fitted with fs _ Bt ab S: ‘ Spool: CAnArIey: 5iin. 
speaker. @ Aceessories included: Real Leather carrying case, Microphone, Telephone Two Track Studio Tape Deck. Mains voltage: 200-250 v. 50/60 c/s. 


Maximum Playing Time up to 9 hours A.C, Wow and Flutter: Less than 
from one reel of tape. 0.2% total. Output: 3 watts. Playing 


A REALLY SUPERB RECORDER ’ time: up to 3 hovrs. 
sawp wew a unuseo,”  LASKY'S PRICE 19°GNS. | TASKY'S PRICE 25 GNS.  LASKY'S PRICE 18 GNS. 
= ni a rs : Carriage & Insurance 15/- extra. Carriage & Insurance 15/- extra, 
C O N ST RR U CTO RR S BA G AA IN = Fitted with B.S.R. Four Track Deck—otherwise same specification 


B H | LD A if | 4 H 0 UA | | TY TAP E R EC 0 R D E R MoD EL as the Model C—but maximum playing time increased up to 6 hrs, 
Using the famous Collaro ‘‘STUDIO” deck and MARTIN LASKY’S PRICE 2 1 ENS. “Carriage & Insurance 15/- extra. 


pre-assembled amplifiers 2 or 4 track models. H.P. Terms are available on the above models, 


COLLARO STUDIO TAPE DECK. Ree TAPE DECK MOTORS 


Latest model 3 speed, 3 motors. Take Zin. reels. Fitted with half-track heads. 
LASKY’S PRICE £10/10/-. New and Unused. Carr. & Pack. 7/6. 

Motors for the Collaro Studio Deck—new and unused. 200-250 v. 
A.C, Take-up, rewind and capstan. Listed at £2/5/- each. 


COLLARO STUDIO TAPE DECK. sz aboye but titted with the latest 
’ 
LASKY’S PRICE 14/11 each >. « v. 9. 
prehensive instructions make final assembly as simple as possible. Everything supplied, 


quarter-trackheads. LASKY’S PRICE £13/19/6. Carr. & Pack. 7/6. 
Set of three 35/-. -P. & P. 6/-. 
including valves, etc. Monitoring facilities. 3-ohm output, speed equalising, etc. For i 


MARTIN TAPE RECORDER AMPS. Designed for use with Collaro 
ent ees | , GARRARD TAPE CASSETTES 


Studio Tape Deck. In sub assemblies for immediate installation. 6-valve circuit. Com - 
PRICE Ltrack Model £11/11/-. }-track Model £12/12/-. P. & P. 2/6. 


adaptor, Personal earphone. 


Portable carrying case designed to take the Collaro Studio Tape Deck and the } Peay Special purchase allows us to make this super bargain offer! 
Tape Pee Fitted with 9 x din. speaker, Price complete with speaker a Cassette only with 1 empty spool. 4 ’ Py ¥ Be 
eos Listed at 8/-. LASKY’S PRICE 4/11 


NOW AVAILABLE TO THE HOME CONSTRUCTOR Double Pay tape. Listed at £1/13)4. LASKY’S PRICE 19/6 ": ; 8 
2 gpeeds 34 and 7 1p, 3 motors, clock position = ; BRENELL TAPE EQUIPMENT 


icator. ilities for 4 track stere 1 g 
puiicaiorey ruth taGili vies: $0r Rice a tag Maas We stock the full range of this well-known equipment. 


mono. Frequency response 30-20,000 c/s at ‘ 

74 i.p.s. 3dB. Wow and flutter <(0.15 % at 74i-p.s. Mark V Series If Tape Deck from 31 gns. | Mark V Series IT Tape Recorder 69 gus. 

For 200-250 volt 50 ¢.p.s. Mains capstan drive, Mark 510 Series II Tape Deck from 43 gns. | Mark V Series II Tape Recorder 

fast forward and fast re-wind. Unit plate size Mark V Series II Record/Play Amp. | WIGR Tie GOR wast eras oiseie gai ok 75 gns. 
FROM ev FSES apprise nlepersts res ae £26 | S.T.B.1/5/2 Recorder .......... £120 


13} x aa depth below bid of _ i, 
All other models in stock. H.P. Terms available. 


_ LAFAYETTE BRAND TAPE 


Today’s lise value 28 gns. 
FULLY GUARANTEED AT RECORD LOW PRICES 


LASKY’S PRICE £17. 19. 6 CASH 


1 ents of 34/11. MYLAR BASE ACETATE BASE , 
HP. Rete cee pao ty eisai al i : 5in. Double play, 1,200ft. 15/- din. Long play, 900ft... 10/- 
22 Weare ate 5jin. Long play, 1,200ft. 15/- 5jin. Long play, 1,200ft. 12/6 


Pr : 5fin, Double play, 1,800ft, 22/6 Zin. Long play, 1 ‘800ft. 15/- 
Hi-Fi TAPE RECORDER HEADS “in. Stand. play,’ 1,200. 19/6 MESSAGE, TAPES 
ign és Tin. ong play, 1,800ft. 3in.—150ft. ..... 
High- Impedance Record Play. LASKY’S ) MARRIOTT “X” Type ¢ track 7in, Double play, 2,400ft. 25/- Sin, —205tt.* © fs .5. 
“PRICE heads. _Record/play and "erase. P.V.C. BASE 3in.—300ft. ... 76 
Low impedance erase. Upper or 29 6 LASKY’S PRICE 4 GNS. pair. din, Standard play, 600ft. 8/6 P. & P. 1/- extra per reel; 4 reels 
- lower track. c 5}in. Standard play, 850ft. 11/6 and over Post Free. 
? Post free i} Track heads record/play and Full range of triple play Lafayette tape now available on all size spools 
State track required when ordering. per pair. erase 59/6 pair. —prices on request. 
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WIRELESS. WORLD 


For The Finest Value ane 


TRANSISTOR RECEIVERS é 


THE WIDEST RANGE AVAILABLE TODAY FOR HOME CON- 
STRUCTION OR READY BUILT TO HIGHEST STANDARDS 


GENERAL SPECIFICATION 


1.5 torch batteries. 


The SKYROVER 


Controls: Waveband Selector, Volume 
Control with on/off Switch, Tuning Con- 
trol. In plastic cabinet, size 10.x 64 x 34in. 
with metal trim and carrying handle. 


follow, stage by stage instructions. 


SPECIFICATION: 
Superhet, 470 Ke/s. 
Uses 4-U2 batteries. 
Easy to read Dial Scale, 


& THE SKYROVER DE LUXE 


7 transistor plus 2 diode superhet, 6 waveband portable receiver.. Operating from four 


The SKYROVER and SKYROVER DE LUXE covers the full Medium Waveband 
and Short Waveband 31-94 M, and also 4 separate switched band-spread ranges. 
13M, 16M, 19M and 25M, with Band Spread Tuning for accurate Station Selection. 
The coil pack and tuning heart is completely factory assembled, wired and tested. 
The remaining assembly can be completed in under three hours from our easy to 


We consider our Construction Parcels to be the finest value available on the home construction market. If on receipt you feel 
not competent to build the set, you may return it as received within 7 days, when the sum paid will be refunded less postage. 


The : 
SKYROVER DE LUXE 


APRIL, 1964 


Tone Control Circuit is incorporated, 


All Mullard Transistors and Diode. 
5in. Ceramic Magnet P.M. Speaker. 


n band Selector. 
Band Spread Tuning. 


In a wood cabinet, 


with separate Tone Control in addition to 
Volume Control, Tuning Control and Wave 


size 


113 x 6} x 3in: covered with a washable 


Can be Post & Pkg. 500 MW Output, Telescopic Aerial and Ferrite Rod Aerial. material, with plastic trim and carrying 
built for £1 0.1 9. 5/- extra. WAVEBAND COVERAGE: 180-576M; 31-94M and Band Spread on 13, 16, 19 and handle. Also car aerial socket fitted. 
25 metre Bands. Can be £1 2 19 & P. & P. 
built for ° e 5/- extra, 


H.P. Terms: 22/- deposit and 
11 monthly papments of 21/- 


Data for each receiver: 2/6 extra. 


Refunded if you purchase the parcel. Four U2 
batteries included FREE. All components available separately. 


H.P. Terms: 26/- deposit and 


11 monthly payments of 24/- 


REALISTIC SEVEN 


Fully tunable long and medium bands. Uses-7 Mullard 
Transistors; plus Diode OA70. 


STAR features: 

@ 7 Transistor Superhet. @ 350 Milliwatt output 4in. 
high flux speaker. @ All components mounted on a 
single printed circuit board, size 54in. x 5fin. in one 
complete assembly. @ Plastic cabinet, with carrying 
handle, size 7in. x L0in. « 34in.,im blue/grey. @ Easy 
to read dial. @ External socket for car aerial. @ I.1.- 
frequency 470 Ke/s. @ Ferrite rod internal aerial. 
@ Operates from PP9 or similar batt. @ Full com- 
prehensive data supplied with each: Receiver. @ All 
coils and I,F.s,:etc., fully wound ready for immediate 
P. & P. 4/6. assembly. An outstanding Receiver. 


REALISTIC SEVEN DE LUXE 


By popular request a De Luxe version of the well-proyen 
Realistic Seven now available. With the same electrical 
specification as standard model—PLUS A SUPERIOR 
WOOD CABINET IN CONTEMPORARY STYLING 
covered in attractive washable material, with super- 
chrome trim and carrying handle, Also a full vision 
circular dial, externally mounted to further enhance the 
pleasant styling. 

Battery 3/9 extra. (All components available sep- 
arately.) Data and instructions separately 2/6, re- 
funded if you purchase parcel. 


Can be buiit for 


£5.19.6 


TH P RI @ 6-Transistor Superhet Mini 

Personal Pocket Radio. @ Long 

and Med. wavebands. @ Uses 

PP3 batt. @ Ferrite Rod aerial. @ IF. Freq. 470 Ke/s. @ 3in. 

speaker. @ Printed cireuit 2jin. x 2}in. @ Slow motion Driye, 
®@ Plastic case, size din, x 2hin, x fin. 


In order to ensure perfect results, the SPRITE is supplied to you 
with R.F. and L.F. stages. Driver and Output stages, ready built 
with all components ready mounted on the printed circuit. The 
SPRITE pre-assembled plus cabinet, speaker and all components 
for final construction. CAN BE BUILT FOR 79/6. Post and pack, 
FOR 3/6 extra. Data and instructions separately, 2/6. (Refunded if 

parcel is purchased.) Real calf leather case, wrist strap, personal 

earphone, case for earphone and battery, 12/6 the lot extra, 


79/6 
Make no mistake—this is a SUPERHET receiver of genuine com- 
P.&P. 3/6 extra. mercial quality. It is not a regenerative circuit. 


CAN BE BUILT 


TRANSFILTERS 8; BRUSH cRYSTAL co, Available from stock 


TO—O1B 465 ke/s. + 2 ke/s. TO—O2D 470 ke/s.. + 1 ke/s. 
TO—OI1D 470 Ke/s. + 2 ke/s. TF—O1B 465 ke/s.. + 2 ke/s. 
TO—O2B 465 ke/s. + 1 ke/s. TF—O1D 470 ke/s. + 2 ke/s. 


6/6 EACH P. & P. 6d. 


THE PETIT FU LMITER Designed to replace PP3 9 v. battery. 


18 P. & P. 
Operates direct from 200-250 A.C. Same size as PP2. 


TRANSISTORS ALL BRAND NEW ie 


AND GUARANTEED 

GET SI, GET 85, GET S6 2/6; 837A, 874P 3/6; OC 45, OC 71, OC 81D 4/6; OC 44 
O0C70, OC 76, OC 81 (match pair 10/6) 5/6; AF 117, OC 72, OC 75, OC 170, OC'171, 
OC 200 6/6; OC 25, OC 42, OC 43, OC 73, OC 82D 7/6; OCP 71-9/6; OC 28, OC 201, 
OC 204 15/-; OC 205, OC 206 19/6. 


M I N IAT U R E E A R PI E Cc E S for Transistor. Radios, Transparent 


ear inserts with 3ft. cord. sub-min. jack and socket. Fully guaranteed. Post. free. 
CR.5 Crystal high imp. 4 5 0 
MR.4 Magnetic low imp... + 6 6 


LASKY’S FOR SP 


P.T.0. FOR 
MORE NEWS 


EEDY MAIL ORDER 


7W W—155 FOR FURTHER DETAILS. 


READY BUILT 
BOY’S TRANSISTOR RADIO 


2 TRANSISTOR POCKET RADIO. 


In attractive plastic case. Size only 4in. x 2hin. x lin. Fitted 
with 2iin. loudspeaker. Socket for personal earpiece and telescopic 
aerial. Works from single PP3 type battery. Fully tunable over 
full medium waveband. Supplied complete with earpiece, teleseopie 
aerial,-carrying purse and 9-yolt battery. Ideal Birthday present. 


LASKY’S PRICE 42/- POST with all 


FREE _ accessories, 


6 TRANSISTOR FOCKET RADIO. 


Fully built in, plast ¢ case, 4in. x 2}in. x lin. with 24in, speaker Uses 
single PP3 type battery. Supplied complete with personal earpiece 
and leather case. Tunable over full medium wayeband, 


LASKY’S PRICE 7976 fren “rete with 
FULLY TRANSISTORISED 


INTERCOM/BABY ALARM 


In 2 compact kits, each size 4in x 2hin. x 
lin. Internal loudspeakers give ample 
volume, Complete ready for immediate 
use. Works from PP3 battery. - 


Complete with battery and sixty feet of 
connecting wire. 
P&P; 


LASKY’S PRICE 6976 ‘35: 


Many other types of intercom in stock. 


THE SINCLAIR SLIMLIN 


Micro alloy transistors and printed cireuilt.. Rasy to assemble. . 
CAN BE BUILT FOR 49 /6 All components available separately. — 


The new 2-transistor pocket redio 
size only 2}in. x Ijin. x Tf.n. - 


THE SINCLAIR MIGRO-G —Sswisins wet sig, 


CAN BE BUILT FOR 59/6 Mercury cel] 1/11 extra, 


TRANSISTOR AMPLIFIERS 
SUB-MINIATURE 300 m/w OUTPUT 


impedance 30-60 ohms. Freq. range 
100 cycles, 25 Ke/s. Uses 3 transistors. 
Single-ended push-pull output. Fully 
assembled on printed circuit. with full 


data and instructions. * 
LASKY’S. PRICE 29/6 post 2/6 ‘amplifier 25/-. Post 1/6. - 


STAAR KINDER RECORD PLAYE 


45 r.p.m. 6 v. Batt. operated, Complete with pick- 
up fitted crystal cartridge. Size only 74x 6in. Fitted 
_auto. stop and start. New and perfect. Suitable for 
use with both the above amplifiers. ; 


LASKY’S PRICE 49/6 p. « P. 2/6. 


NOW IN STOCK—2 speed model 69 G P&P: 
for 33,.and 45 rpm. - / 2/6 


SERVICE 


controls. __ Fully assembled, size 3 


2x ain. 39/6. 


Post 2/6. Knobs 3/6 extra. 


Self-contained pocket radio— 


NPN-PNP Transformerless. Smallest : 
ever, size lin. x lin. x lin. Output AMPLIFIER 
125 MW from 9 v. batt. Output Uses 2 OC71 and 2 O€72. Vol. and tone 


x 


‘Speaker 30 ohm 5 inch. Matched to 


4 


4 


APRIL, 1964 


ervice 


WIRELESS WORLD 


in Great Britain 


ONSTRUCTORS BARGAINS 


HUGE STOCKS OF COMPONENTS, TEST GEAR, ETC. 
SPEEDY MAIL ORDER SERVICE 


LASKY'S PRICE 40 GNS. 


COMMUNICATION RECEIVER 
MODEL 9R5 


with a scale for direct reading, and can also be band spread. Facilities: 
A.N,L.. A.V.C. and M.V.C, 
stage and two IF. stages ensure high sensitivity and selectivity, 
Valve line up: 3 x 6BA6,2 x 6BE6,2 x 6AV6,1 x 6Q5 and 5Y3. 
2 Aerial Sockets. 
meter fitted. 
with full instruction manual, in attractive steel cabinet, grey crackle 
finish, Cabinet size 15 x 8 x 


Covers range from 540 Ke/s to 
30 Mc/s. Ham Band is provided 


Q Multiplier also serves as B.F.O. H.F, 
Stand-by position for use with a transmitter. § 
200-250 v. A.C. mains. Brand new and unused. Boxed 


10in. Dial 12 x 4in. 


Carriage and Packing Free. 


H.P. Terms: £4.4.0 deposit and 11 monthly payments of £3/16/0. Also available as a Kit—write for details. 


MODEL HES80 


Single R.F, stage, two I.F. 
voltage regulated powerpack. 
All controls fitted. Outputs for speaker and phones. 


14-valve super sensitive communication receiver. 
Me/s and 144-146 Me/s. 
stages on all other bands. B.F.O. and Q-multiplier circuits. 
“§”* meter, band spread on amateur bands, large illuminatea dial with logging scale. 
Valve line-up: 4 x 6AQ8, 3 x 6BA6,2 x 6BE6,1 x 6BL8, 

6AL5, 6AQ5, 6CA4 and OA2, Steel case 17 x 74 x 10in. For 200/250 

v. A.C. mains. Brand new and boxed with full oe manual, 


Freq. range 540 Ke/s—30 
Dual conversion on 2 metres, with extra R,F. stage, 
Improved A.N.L. and 


Carriage and 
packing free 


LASKY’S PRICE 59 GNS. 


. TERMS available. 


BRAND NEW 
AND UNUSED 


MODEL SR40 


Covers medium wave 
band and 1.6-4.4 Me/s., 4.5-11.0 Me/s., 
separate switched band spread ranges, 


11.0-30. ; 
Controls include 


B.F.O. Sensitivity, A.N.L., Receiver-Standby Switch, 
Tone Switch, S-Meter. For 200/250 v. A.C./D.C. Internal 


loop and telescopic antennae fitted. Valve line up: 12BE6, 
12BA6, 12AV6. 50C5, and metal rectifier. Size 13} x 8} x 
5hin, Instruction manual include 4. 


LASKY’S PRICE £24.15.0 Srtsé 


H.P Terms £2/9/6 dep. and 11 months at £2/5/0. 


LOUDSPEAKER ENCLOSURES 


The ** ACCADIA.”? A beautifully designed cabinet for 
a 13 x Sin. speaker and 4in. tweeter. Finished in medium 

- Walnut (incl, back panel) size 12in. x 14in, x 27in, high, 
Rin. thick. Fully lagged interior. Piano gloss finish. 


LASKY’S PRICE £6.19.6 
Less Speakers. Carr. and pack. 12/6 extra. 


A PAIR OF SPEAKERS and a cross-over capacitor 
(3 ohms) 52/6 complete. Post 3/6. 


The “SHARON” 


reflex enclosure with 10 x _ 6in. 
speaker and 4in. tweeter. Finished semi-matt medium 
mahogany. Size llin. * lin. x 26in. high, gin. thick. 
Fully lagged interior, With 15 ohm speakers and cross- 
over cap 


LASKY’S PRICE £9.19.6 


Complete with speakers. Carr, & pack. 12/6 extra. 


NOTE. If you wish to change the impedances of the 
above speaker systems we can supply a suitable imped- 
anee matching transformer at 13/6. 


CELLULOSE WADDING. For lining the interior of 
loudspeaker enclosures, Width 36in. Any length cut to 
nearest 6in. 

LASKY’S PRICE 2/11 per sq. yd. and pro-rata, 
P. & P. extra 


BONDED ACETATE FIBRE as recommended by Wharfe- 
dale for acoustic lagging 36in. wide 5/11 per sq. yd. 
and pro rata, P. & P. extra. 


CRYSTAL PICK-UP CARTRIDGES 
LOWEST PRICES EVER! 


All Complete with Styli L.P. and Standard (and Stereo 
where shown) fully guaranteed. Standard Fitting will fit 
most P.U. Arms and Heads. Postage 1/- extra each. 
MONO Type C.T.1. By well-known manufacturer 
With 2 sapphire styli 
Garrard Ceramic G.C 
Acos GP.59 .... 
Acos GP.65/3 
Acos GP,65/1 
Acos GP.67/L Mas 
STEREO Acostereo 73/1, with 2 sapphires.... 25 
Acostereo 73/2, with Diamond LP/Stereo and 
sapphire Std. 
Collaro type C Turnover, with 2 sapphires or 
Collel 8.C.I. Turnover, with 2 sapphires ........ 19 
Collel 8.C.I. Turnover, with Diamond LP/Stereo 
and sapphire Std. 
Ronette Stereo O.V. Turnover, with 2 sapphires 25 
Ronette Stereo type 105 and 106 with 2 sapphires 25 
Ronette Stereo type 105 and 106 with Diamond 
LP/Stereo and ’sapphire Std. ..........00ee 85 


SEND FOR OUR LATEST COMPONENT CATALOGUE 


Oo Coco FRO COCoCooOm 


with money-saving bai gains. 
Post 6d. Our latest 20-page. * 


33 TOTTENHAM COURT ROAD, W.l. 
207 EDGWARE ROAD, W.2. 


Sete 152/3 FLEET STREET, E.C4. 


PLEASE ADDRESS ALL MAIL ORDERS TO OUR HEAD OFFICE:—207 EDGWARE ROAD, W.2. 


ELECTRONICS 


Complete new edition of over 100 pages, 84 x 5tin., copiously illustrated, packed 
Invaluable for the “ ham’ 
‘ Bargain Bulletin ” included free (separately by post, 6d.). 


or service man. 


The “Sixteen” 
METER 
KIT 


This outstanding meter was 
featured by~ Practical Wire- 
less, in the Jan. ’64 issue. 
Lasky’s are now able to 
offer the complete kit of 
parts as specified by the 
designer. The “Sixteen.” 
Multirange offers the home 
constructor and serviceman 
an instrument that will meet 
most of his requirements for 
voltage, current. and resistance measurement. 
are 16 switched ranges: 
4 current ranges and 3 resistance ranges. All British 
components are used throughout. The instrument case 
is supplied with the meter movement built-in. The two 
scales are clearly printed in black on white and are~ 
very easy to read. 
RANGE SPECIFICATION 
D.C, volts: 0-2.5-25-50-250-500 at 20,0009/V- 
A.C. volts: 0-25-50-250-500 at 1,000Q/V. 
D.C, current: 0-504, 0-2.5-50-250 mA. 
Resistance: 0-20009, 0-200 kQ, 0-20 MQ. 
Basic movement: 404A f.s.d. moving coil. With uni- 
versal shunt full scale deflection current is 50uA. 
Size/finish: Black plastic case—3}? x 5% x 1#in. 
Controls: 12 position range switch; separate slide switch 
for A.C. volts—D.C. ohms; ohms zero adjustment pot. 
meter; meter zero. External connections: Two 4 mm, 
sockets for test lead plugs. 
Power requirements: One 15V. and one 1.5V batts. 
Complete with all parts and full construction details. 


This offer is exclusive to Lasky’s Radio ! 


LASKY’S PRICE £5.19.6 °::" 


H.P. Terms: 21/- deposit and 5 monthly payments of 21/-. 
Data and circuit available separately 2/6 refunded if all 
parts bought. Pair of batteries 2/5 extra. 


20,000 VALVES IN STOCK 


ALL TYPES RADIO AND T.V. ETC. 
Send us your requirements for quotation. 


DISTLER MINIATURE MOTORS 7 / 1 1 
6 yolt battery operated. P. & P. 2/6, 


Multirange 


There 
9 for voltage measurement. 


ADASTRA 3-3 AMPLIFIER 


Three watt output, built to the well known 3-3 design, 
with volume, bass and treble controls. Size 9in. x Tin. 
x 4in, With attractive escutcheon. Ready built, 


LASKY'S PRICE £4.19.6 ><>». 
HEADPHONES 


8.G. Brown type F earphones—moving iron 2,000 ohms, 
Hand-held type but a headband could easily be fitted, 


LASKY'S PRICE 14/6 0-2 


P.P. & 1/6. 


FOSTER Siereo moving coil headphones, 79/6 including 
ear pads. P. & P. 2/6 pair extra, 


RECORDING TAPE SPLICER 


By famous manufacturer, all*metal nickel plated con- 
struction. With separate razor blade, securely clamps 
tape while splicing. Listed at 18/6. 


LASKY'S PRICE 14/6 — . 
STOP PRESS ITEMS! 


EXPORT ONLY—SUPER TV OFFER 

625 line T.V. chassis (Export Model). . For 200-250v. 
A.C,/D.C, mains, Fitted with Band I-III turret tuner. 
Fully loaded with 12 sets of coils for all CC1R channels 
in.these bands. F/M sound. Made by famous British 
manufacturer. 15 Mullard valves. Electrostatic focus 
and deflection. Will take 17in., 19in., 2lin. or 23in. 
CRT. All controls fitted. Supplied new and unused 
with all valves, Tin. x 4in. speaker and 17in. CRT (less 
cabinet). 

’ Carriage & packing FREE 
LASKY S PRICE £25 to any part of the World. 
(Tube sent at buyer’s risk). An allowance‘of £1 willbe 


made if the CRT is not required; Circuit data included 
FREE. ‘ 


RIBBON MICROPHONE 


FILM INDUSTRIES TYPE M8. New and unused, 
imp. Complete with 12ft. twin screen-cable and’ 4in. 
stay-put flexible tube. Listed at £8/15/-. 


LASKY’S PRICE £6. 19.6». « v. 2. 


Heavy metal table base for above 10/- extra. 


GUITAR PICK-UP 
Crystal—high imp. Size only lin. x fin. x din. 
to finger board—no screws. Complete with cable. 


LASKY’S. PRICE 15/II P. « P. 1/-. 


ALSO ALL THE LATEST EQUIPMENT FROM 
THE AUDIO FESTIVAL 


Post Free. 


Low 


Clips 


PROMPT MAIL ORDER SERVICE to all parts of the British Isles, the 


Price 2/-. U.S.A. and overseas. 


7WW—156 FOR FURTHER DETAILS. 


Few yards from Praed Street. 
Open all day Saturday. 


Near Daily Express Building. 
Open all day Thurs. 


Enquiries invited. We also operate the official purchase 
tax-free plan for overseas visitors—the PERSONAL EXPORT SCHEME 


2 mins Oxford Street. Nearest Station, Goodge Street. MUSeum 2605 
Open all day Saturday. 


Close | p.m. Thursday. 


PADdington 3271/2.’ 
Close | p.m. Thursday. 


FLEet St. 2833 
Closed | p.m. Sats. 
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DO IT YOURSELF 


Build a Record Player and Save Pounds 


The Cheapest 


Famous Autochanger or Single Player Units supplied with brand 
new, two-tone, de-luxe portable cabinets, 17x15 x8din. Strong 
carrying handle, gilt finish clips and hinges as used by famous make 
for 22 gn. model. Ready cut out motor board, 14. 13in. - Front 
baffle 7 x 4in. High flux loudspeaker and 3 watt amplifier Amplifier 
ready built on metal chassis with output transformer, volume and 
tone controls. All items fit together perfectly. Special instructions 
enable assembly in 30 minutes. Only 5 wires to join. 12 months, 
written guarantee. Available separately or package deals as below. 


L.K. PRICES FOR COMPLETE KITS: 
Autochanger Kits as above 


BiSe Re UAT 7 ok tins ono aru re Pelee abareies £10 17 6 P.P. 5/6 
Garrard Autoslim. . wee erence eee e eee enes ELE OE 6 PP a6 
Single Player Kits as above. 
Gaxrard! SRP TO mia5 5 ees coat bAces £10 12 6 P.P. 5/6 
A BA bOst Ope atc cn w cco n ctetuces ottawa crane £10 17 P.P. 5/6 
Individual Prices for those who wish to aren separately. 
Record Player Cabinet with Cut-out Board. 215.0 P.P. 3/6 
Amplifier with 7 x 4in. speaker ..........-. £3 10-0 P.P. 2/6 
Auto-changers 
ByS RY -U As T4e Sn 2 Re ratte cibietee ss setae £5 10 0: P.P. 5/6 
Garrard: Autoshimy.; ic) < vuclars ca sto sas ananns oe £610 O P.P. 4/6 
Single Players 
Bi. MRE AGG OSt ODF FR Sa 6) sickoleerejiers “el aleyenentbene are £5. 7-6 PP. 4/6 
Gearrard) So RY P Oe aren tia scuieats oe hora he nia ee £5 5 O P.P. 4/6 
E.M.I. Separate Pick-up Stal aliah apt ae geil EN oboe £3 O O P.P. 3/6 
Transcription Units—Stereo—Mono 
Garrard 4 H.F..... Fiaiat Gia ehadcrstpters) sa eS £14 10 O P.P. 5/- 
Philips A: GcfOF G2 32 5. creas otic ee aan £12 @ O P.P.5/- 
ms Gaspard: Me Bs Gn cettecies ciela sie Se. > aay nearer ED ISGP 5 
‘ @ SCOOP! TAPES. We are reducing: our huge stocks of 


Spare Spools also: avail- 


Paper, Acetate. and Mylar. All sizes. 
Special prices for lots 


able. Let us quote you at our.expense. 
of 1 doz. and over. Z i : ‘ 
@ SCOOP! A limited number only. Tape Decks -by.-B.S.R. 
Latest Model. A.C. 200/240 v. Brand new and boxed. Our 
price £6/10/- only. P.P. 4/6. : 
Please send for complete list of Tape Decks. - 7 


@ SCOOP! Microphones. 
Brand new. Our price-5/- only. 


Complete lead, Co/Ax plug, dynamic. 
‘eg 1/6. 


TRANSISTOR SECTION 


@ SCOOP! A first-class 2 wavebdnd 6 Transistor Superhet 
Chassis. by world-famous manufacturer. Fully built, aligned, 
tested, guaranteed. Full coverage long and medium waves. 
Our. price £4/4/= only. | Suitable Speaker 10/6. A few cabinets 
canbe supplied-at-22/6 each. 


Our price for the Package Deal, £5/5/- only. 


. ) SCOOP! _ As above, 7. Transistor, 
OUR price £4/15/- only. Suitable Speaker 10/6. A very 
attractive Cabinet, 22/6. : 
OUR price for the Package Deal, £5/14/- only. 
@ SCOOP! As above, 8 Transistor. 
OUR price £5/4/-. only. Suitable Speaker, 10/6. © Cabinet 


(very attractive two-tone), 22/6. 
OUR price for the Package Deal, £6/3/- only. 


* LK. ELECTRONICS * 


MAIL ORDER ONLY — TO THIS ADDRESS PLEASE 


U7 OLD BOND STREET, LONDON, W.1 


The cheapest, the best, the quickest service. 


WIRELESS WORLD 


2 presentation case with circuit. 


‘Complete with Microphone, Tape, Batteries and Operational 


EP. 2/3: 
SCOOP! Record Player Amplifier.. Product of National 
Manufacturer. 2 valve A.C. Mains. Output 3: watts. Complete 


The L.K. Way 


SCOOP! ‘‘Noton” Power Pack Kit for Transistor Radios. 
Boosts and generally extends life of old batteries. In two-tone 
plastic case. Assembled in oné hour. Miniature size 4in. x 
2in. x lin. Normal output 9 v. 100mA. Full wave germanium 
diodes, cartridge fuse. Runs radio direct from mains. Com- 
plete kit of parts with full instructions. All parts guaranteed. 
OUR price 30/- only. Ready assembled 40/-. 
P.P. on all the above 2/-. 


SCOOP! Set of 6 Transistors and Diode. Brand new in 


OUR price F5/-. P.P. 1/-. 


SCOOP! A Stereo. Amplifier by world- famous Amplifier 
Designers. Five watts per channel. Facia panel in black and 
silver. Assembled, tested, guaranteed. Even leads supplied 
and plugs. Makers package unopened. 

OUR price £7/10/-. ‘List price £15/15/-. 
Please send for our Amplier and Hi-Fi Lists. 
Prices the most competitive in the Trade. 


SCOOP! 1964 Radiogram Chassis. STEREO 3-wave 
bands, long, medium, short. 5 watts per channel. 6 Valves. 
Latest Mullard. A.C. 200/250 v. Ferrite aerial. Glass’ dial, 
horizontal wording. Size 13in. x4in. Aligned and calibrated. 
Concentric‘ controls. Isolated chassis. Size 13}in. x 9in. high 
x5in. deep. Product of Famous National Manufacturer. 
Brand new and boxed. Maker’s guarantee. 

OUR price £13/10/-. List price £19/8/-. P.P. 5/6. 

Our Chassis List quotes prices—the keenest in the Trade. We 
are Main Agents for the complete range’of Brittemer Chassis 
and Amplifiers. “* Brittamer ”’—makers of Sane Chassis 
to the Top Names in Radio. 


They are free. 


SCOOF! Transistor Tape Recorder, The best obtainable 
by very famous manufacturer. Brand new. Boxed guar= 
anteed. Reduced from 12 gns._ OUR price £7/10/-. P.P. 3/6. 


Bootlet. Operation, pause, speed, wind/rewind, record/playback. 
Can be used in any position—indoor or outdoor. 


SCOOP! 10in. Speakers by W.B. of Mansfield. A beautiful ~ 
Hi-Fi Speaker, magnet flux density 12,000 lines gauss. Brand 
new in maker’s carton. Fully guaranteed. OUR price 42/- 
only. P.P. 1/10. 

Please send for our Speaker Lists, 
petitive in the Trade. 


SCOOP! B.S.R. UA/14 Auto Changers 
boxed: Wired for stereo. } 
Note OUR price, £5/7/6. P.P. 5/-. 


SCOOP! Garrard Auto Slims. 
Wired for stereo, 
Note OUR price, £6 only. P.P. 5/-. 


SCOOP! Diodes—over 1,000,000 in stock. Idea substitute 
O.A.81 Vision Detector. ~ 

Note OUR price, £1 per 500. P.P.2/-. (In lots of 500 only.) 
All guaranteed. 


SCOOP! Now available our Short-wave ‘Receiver Mk. ITI: 
in kit form. A wonderful little set. Dry battery operated. 
Radio Australia received in Surbiton, Surrey, at reasonable 
strength. Coverage 3.5 Mc/s to 12 Mc/s—11 Me/s. to 30 Mc/s | 
Note OUR price; 42/- only. All components fully guaranteed, 


Our prices the most com- 


Brand new and 


Brand new and - boxed, 


with speaker; Output Transformer, Valves, Knobs, etc. Fully 
wired, tested and guaranteed. Mounted on baffle board ready 
for cabinet. 

Note OUR price, 50/- only. P.P. 2/-. 


if not aduceticed it is still i in ‘stock 
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(1) MULLARD ‘10 Plus 10” 
hile Th es AMPLIFIER 

ig idelity design providin 
10 watts (per pannel: Be eee Pee 
KIT OF PARTS £20.0.0 
BUILT AND TESTED £24.0.0 (C. & I. 7/6.) 
We can also supply the MAIN AMPLIFIER 
for operation with our DUAL CHANNEL 
PRE-AMPLIFIER. 
KIT OF PARTS £27.0.0 
BUILT AND TESTED £34,0.0 
(Cc, & I. 10/6.) 


(2) MULLARD DUAL 
CHANNEL PRE-AMPLIFIER 
A four-valve design for both STEREO- 
PHONIC and MONOPHONIC operation. 
KIT OF PARTS £12.10.0 
BUILT AND TESTED £15.0.0 
(C. & I. 5/-.) 


(3) THE ‘TWIN THREE” 
STEREO AMPLIFIER 

Based on a recent design by MULLARD 

LTD. it is ideally suited for use in POR- 

TABLE RECORD PLAYERS. 

BUILT AND TESTED £9.0.0 (C. & I. 7/6.) 

To construct a STEREO PORTABLE RE- 

CORD PLAYER we offer: 

Assembled AMPLIFIER with two ROLA 

8 x din. LOUDSPEAKERS and PORTABLE 

CASE for £16/10/0. (C. & I. 10/-.) 


(4) THE “TUDOR” STEREO 
AMPLIFIER 

A self-contained shelf mounting Amplifier 

designed to provide high quality stereo- 

phonic and monophonic reproduction. 

PRICE ONLY £15.0.0 (C. & I. 7/6.) 


(5) TUDOR STEREO HI-FI 
SYSTEM 

Comprising a self-powered AM/FM Tuner, 
Stereo Pre-amplifier and 12 watt per channe} 
Stereo Power Amplifier. The Tuner and 
Pre-amplifier are housed in matching black 
crackle finish metal Cabinets for shelf 
mounting, with silver metal dials and match- 
ing knobs. SPECIFICATIONS: Tuner— 
outstanding quality providing full VHF/FM 
Long and Medium waveband coverage, 
frequency range FM. 87.5-108.5 Me/s. 
AM MW 522-1,630 Ke/s. LW 145-270 Ke/s, 
Multiplex outlet provided. Pre-Amplifier 
— Designed for use with the Tudor Stereo 
Power Amplifier with inputs for most types 
of Pick-ups, direct play from Tape Heads 
and ample sensitivity for either Crystal 
or Moving Coil Microphone. Power Amplifier 
—14 watts per Channel. 


ALL FOR ONLY 48 Gns. (C. & I. 15/-.) 
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(12) STEREO TAPE PRE- 
AMPLIFIER Model STP-I 

For use with current TRUVOX, BRENELL 

or Rat ee “ STUDIO” }- and -track 

Stereo Deck: 

KIT OF PARTS £22.0.0 

BUILT AND TESTED £28.0.0 

(Cc. & T. 8/6.) 

(13) MULLARD TYPE “C” 
TAPE PRE-AMPLIFIER 
Suitable for most }-track:Mono Tape Decks. 

KIT OF PARTS £14.0.0 
ate AND TESTED £19.10.0 
(Cc. & I. 7/6.) 

(14) MULLARD TAPE 
AMPLIFIER Model HF/TR3 
Based on Mullard’s type ‘“‘A’’ design and 
suitable for most }-track Mono Tape Decks. 

KIT OF PARTS £13.13.0 
anes AND TESTED £1!9.0.0 
T. 7/6.) 

(15) MULLARD FOUR- 
CHANNEL MIXING UNIT 
Incorporates two inputs for CRYSTAL 
MICROPHONES, one for CRYSTAL 
PICK-UPS and a fourth for Radio or Tape. 

KIT OF PARTS £8.8.0 

BUILT aid TESTED £il. 10. 0 

(Cc, & I. 

iiceuntive Model T/Lt yrovides for one input 

matched for moving ¢oil or ribbon mike 

£1/17/- extra. 

(19) MODEL CR3/S TAPE 

RECORDER 

Incorporates the- HF/TR3 Mk. I Tape 

Amplifier (described above) and the Collaro 
‘Studio’? Twin Track 3-speed Deck 

operating at 1fin., 3}in. and 7}in. Complete 

with Microphone and 1,200ft. Tape. 

KIT OF PARTS £33.8.0 

BUILT AND TESTED £43.0.0 

(G. & I, 15/-. 


(6) MULLARD 3-VALVE PRE- 
AMPLIFIER TONE CONTROL 
UNIT 
Designed mainly for the STERN/MUL- 
ais range of Monophonic Power Ampli- 

ers. 

KIT OF PARTS £10.0.0 
BUILT AND TESTED £13.13.0 
(C. & I. 5/-.) 


(7) MULLARD 2-VALVE PRE- 
AMPLIFIER TONE CONTROL 
UNIT 
Employing two EF86 valves and. designed 
to operate with the Mullard MAIN AMPLI- 
FIERS but also perfectly suitable for other 

makes, 

KIT OF PARTS £6.6.0 
BUILT AND TESTED £9,10.0 
(C. & I. 5/-.) 


(8) MULLARD ‘5-10 MAIN 
AMPLIFIER 

For use with MULLARD 2- or 3-valve 

pre-amplifiers with which an undistorted 

power output of up to 10 watts is obtained, 

KIT OF PARTS £10.0.0 

BUILT AND TESTED £13.10.0 

(C. & I. 6/6.) 

ABOVE INCORPORATING PARTRIDGE 

OUTPUT TRANSFORMER £1/6/- extra. 


(9) MULLARD ‘'5-10RC ” 
AMPLIFIER 

The popular *'-5-10”’ complete incorporating 

Passive Control Unit providing up to 10 

watts high quality reproduction with an 

input of 600 mV. 

KIT OF PARTS £12.0.0 

BUILT AND TESTED £16.0.0 

(C. & I. 7/6.) 

WITH PARTRIDGE OUTPUT TRANS- 

FORMER £1/6/- extra. 


(10) MULLARD ‘'3-3RC” 

A HIGH QUALITY AMPLIFIER DE- 
VELOPED FROM THE a ERY POPULAR 
3-WATT MULLARD "3-3" DESIGN. 
KIT OF PARTS £8.8.0 

BUILT AND TESTED £11.10.0 

(C. & TF. 6/6.) 


(il) THE ‘ MONO-GRAMN "” 

A small Amplifier of genuine ee quality 
performance ‘producing up to -3 watts 
undistorted output. 

KIT OF PARTS £4,10.0 
BUILTANDTESTED £6.0.0 

(C. & I. 3/6.) 


THE NEW STERN DOUBLE 

FEATURE PRE-AMPLIFIER AND 

JLIO POWER AMPLIFIER 

A new conception in the field of audio 

engineering by Stern-Clyne development 

engineers. 

(16) JLIO POWER AMPLIFIER 

Incorporates the latest diode/pentode 

ECL86 valves in push-pull, PARTRIDGE 

uitra linear output transformer, PAR- 

TRIDGE mains transformer and smoothing 

choke. 10 watts power output, surplus 

power output, surplus power available for 

tuner. 

KIT OF PARTS £11.11.0 

BUILTANDTESTED £14.14.0 

(C, & 1. 7/6). 

(17) DOUBLE FEATURE 
PRE-AMPLIFIER 

Inputs for microphone, crystal or magnetic 

pick-ups, tuner unit, and in addition offers 

full facilities for tape recording and high 

fidelity replay. This unique feature means 

that should you wish to inelude tape in 

your hi-fi system at a later date all that is 

required is a suitable tape deck. Push- 

button switching for 3 tape speeds 

equalised. 

KIT OF PARTS £17.0.0 

BUILT AND TESTED £21 .0. 0 

(C. & I. 5/-.) 

Prices if both units purchased together: 

KIT OF PARTS £27.10.0 

BUILT AND reece £33.12.0 

(C. & I. 10/- 

(21) Mk. it ‘* FIDELITY ” F.M. 
TUNER UNIT 

An attractively presented Unit incorporating 

MULLARD PERMEABILITY TUNING 

HEART and corresponding Mullard valve 

line-up. Very suitable to operate with our 


. Mullard amplifiers. 


KIT OF PARTS £10.10.0 
BUILT AND TESTED £14.5.0 
(OC, & I. 5/-.) 
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(10) 
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————— 
Fully descriptive leaflets avail- 


able onany of theabove items. 


INSTRUCTION BOOKS 
AND DETAILED PRICE 
LISTS are Supplied Free with 
Kits of. Parts but may be 
purchased separately. if re- 


Items 1, 2 and 14, 3/- each; 6 and 13, 
3/6 each; 7, 8, 9, 10 and 21, 2/- each; 
11 and 15, 2/6 each; 12, 5/-. All 
Post Free. (Instruction booklet for 


COMBINED PRICE REDUCTIONS 


lard 5-10 Main Amplifier and 2-valve Pre-amplitier. 
KIT £15.15.0 (C, roa 8/6.) BUILTAND TESTED £21.10.0 (C. & I. 10/-.) 


Mullard 5-10 ae Amplifier and 3-valve Pre-amplifier. i 
Me OO Oe 1 8/6), BUILT AND TESTED £25,100  (C. & 1. 10/-. 


(Above items with PARTRIDGE Transformer £1/6/- extsa.)- 


item 19 is same as item 14,) 


TURN OVER FOR 
MORE STERN- . 
-CLYNE BARGAINS 


(19) 
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THE WORLD AT YOUR FINGERTIPS !! 


THE HE-30 4-BAND COMMUNICATION RECEIVER | THE HE 40 4-BAND COMMUNICATION RECEIVER 


One of the finest general coverage bandspread f 

Receivers available at this price. Covering Completely built and ready to go. High 
550 ke/s.-1,600 kc/s., 4.8 Me/s.-14.5 Me/s., sensitivity Superhet receiver covering 550 
1.6 Mc/s.-4.8 Me/s., 10.5 Me/s.-30 Mc/s. ke/s.-1,600 ke/s., 1.6 Mc/s.-4.4 Me/s., 4.4 
Illuminated slide rule dial calibrated every Mc/s.-11 Me/s., 11 Me/s.-30 Me/s. Elec- 
5 ke/s. on 80 and 40 metres, Edgewise meter, trical bandspread tuning. Slide-rule type 
0-100 logging scale coverage from 0.55- tuning dial. Internal ferrite rod aerial for 
30 Mc/s. 8 valve plus Rectifier Superhet Medium waveband reception and a 59in. 
circuit, RF: stage with an Aerial Trimmer. 10-section chromium plated telescopic 
2 IF stages. BFO ontrol. ‘Q-multiplier. whip aerial for the Short wave bands. 
Controls: Function Switch, Audio Gain. Sockets for optional outdoor aerial. In- 
Selectivity (Q-multiplier), Frequency (BFO), ternal monitor loudspeaker. Latest modern miniature 


Band Selector, IF gain, Trimmer AVC-MCV B7G bass valves. Headphone socket (may also be used 

. Switch, ANL Switch, Main Tuning, Band- for external loudspeaker). ANL, BFO, Receive/Stand-by switch. Built-in “S” meter 
spread Tuning and Headphone Jack. Selectivity—60 dB at 10 ke/s., 0.8 ke/s. at 6 dB 220/240 volt A.C. mains, 50-60 cycle operation. Handsomely styled cabinet with grey _ 
(with Q-multiplier), IF—455 ke/s. External P.M. Speaker reqd. 4 or 8 ohms impedance. crackle finish and handsome front panel, with chrome and satin chrome fittings. Size 
Output 1.5 watts, 8 modern Miniature B7G Base Valves and 5¥3 Rectifier. Size 15 x 10 x 13§ x 8} * 5gin. Wet. 11} 1bs. A comprehensive instruction manual is supplied. An 
7iin. Grey crackle finish. For operation on A.C, mains 220/240 vy. 50/60 cycles. Full ideal receiver for the radio amateur and Short wave listeners of all ages, $24. 15 0 
instructions and circuit diagram supplied. Send 8.A.E. for leaflet. 40 G Send S.A.E. for leaflet. CARRIAGE PAID. -° PRICE ode 
CARRIAGE PAID ! ns. - ah fat 


PRICE 


THE WEW HE-80 COMMUNICATIONS RECEIVER “STARFLITE TRANSMITTER” — 


Designed to meet the needs of most amateurs 
the Starflite has single-knob bandswitching, 
front panel switch to select any of five 
erystal positions with provision for an 
external VFO. Controlled carrier modulator 
permits almost 100% of the CW input to 
be used on AM peaks. Grid-block keying 
provides chirp-free operation. A full wave 
silicon diode power supply effects extremely 
low output ripple for cleaner CW trans- 
mission, electron-coupled Pierce Oscillator, ~ 
; Band Il, 4.8-14.5 Me/s.; Band IV, 10.5- capacitance bridge neutralization of the final 
30 Me/s.; Band V, 144-146 Mc/s. Bandspread (Ham Band directly read): 80 Metre Band; ze and a three-stage lowpass filter, An illumi- 
40 Metre Band; 20 Metre Band; 15 Metre Band; 10 Metre Band. Sensitivity: 1 microvolt nated edgewise D’Arsonval panel meter. Pi-network output provides the correct im- 


The HE-80 has outstanding sensitivity, 
0-100 logging scale for instant re-set, 
built-in ‘““S” meter, special recording 
Jack, remote control socket allowing 
simultaneous control with transmitter, 
100 ke/s. crystal oscillator circuit pro- 
| viding accuate harmonic signals of either 
4 or 8 ohms impedance. Two headphone 
sockets,.one high, one low. Technical - 
Specifications: Frequency Coverage: Band 
I, 540-1,605 ke/s.; Band II, 1.6-4.8 ke/s.; 


for 10 dB signal to: noise ratio. Selectivity: Normal 10 ke/s. at —75 dB, 1.25 ke/s. at pedance match between the plate circuit and any 50-72 ohm coaxial feeder. Hasy to 
—6 dB. With Q-Multi.: variable to 700 cps at 6 dB. Operation: AM, SSB, CW and FM. follow point-to-point instructions supplied with each set of components. Wher con- 
AM diode detector. SSB/CW product detector (BFO). FM gated bean detector. Power structed the Unit is housed in a heavy gauge steel Cabinet finished in grey crackle. 
Source: 240 volts 50/60 cycles A.C. Power Consumption: 60 watts. Audio Output: 1.5 SPECIFICATIONS: Power Input—90 watts peak. Operation: CW, AM Phone—crysta 
watts, 8-or 500 ohms impedance. Auxiliary Circuits: Electrical Bandspread, Q-Multiplier, or VFO Control. Band coverage: 80-10 metres. Coupling: Pi-Network. Valve Line-up 
ANL, AVC-MVE, BFO, 100 ke/s. crystal colibrator. Valve Line-up: 4-6AQ8, 6BL8, 3- 6146, (2) 6CL6, 12AX7, 6DE7. Low Pass Filter. Size 13}in. wide x 12in. deep (inc, 
6BA6, 2-6BE6, 6AL5, 6AQ5, OA2, 6CA4. Dimensions; 17in. wide, 64in. high, 10in. deep. knobs) x pare high eee ae ew 28 lbs. Power requirements: 200/240 y __ 
Carriage 50-60 eps, 225 watts. Y BE B FB Carriage and 
fee 59 Gns. Paid. 35 Gns. Insurance 15/-. 5) 
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MARTIN : sas MULTI METER BARGAINS !!! 
FULLY TRANSISTORISED AUDIOKITS MODEL TK20A 
: ize 3X 2hx1fin. Meter size 24x1fin. ‘Sensitivity 1,000 o.p.v. 
n both A.C. and D.C. A.C. and D.C. volts 0/15, 0/150, 0/1,000 volts 
D.C. current 0/150 mA. Resistance. 0/100K. Complete with test 
rods. battery and full instructions. 
UTSTANDING ‘ 


These ingeniously’ designed sub-assembled kits 
enable you to build: a transistorised «Hi-Fi 
system by simply linking together your choice 


VALUE AT ONLY Plus 1/6 | 
of units. No technical knowledge or special é i : 39 6 16. 
tools are needed to build with complete success. 


Pink Be 
All units are supplied on printed circuit boards pameiiee es MODEL TKS50 


ready to mount and connect, Latest type : Bee pant Size 53}x12in. 1,000 ohms per volt. 
transistors used in ‘conjunction with the D.C..current: 1-250 m/a. D.C, and A.C. volts 
specially developed circuits give you superb reproduc- 10,250, 500 and 1,000 v. Resistance: 
tion. For battery operation or can be used on A... 0-10K, 0-100K. Complete with test prods, 
mains with Martin power supply unit. Following Audiokits ayail- battery and full instructions. Outstanding 
able:—Unit 1,—5-Stage Matching Input Selector Unit 47/6.  6=6buy at - 57/6 Plus 2/6P.& P. - 


Unit 2.—Pre-Amplifier with Master Volume Control, 37/6. -Unit 3.—3- 
MODEL 200H 20,000 OPV | 


: Channel Mixer, 79/6. (Plug-in matching adaptors for above, 8/6 each.) 
Unit 4—Combined Pre-Amplifier and Tone Contro] Unit, 62/6.. Unit 5.—10 watt Main 
RANGES: A.C. VOLTS: 10, 50, 100; 500 and 1,000 volts (10,000 — 
opy.). D.C. VOLTS: 5-25, 50, 250, 500 and 2.5K (20,000 opy. 


Amplifier (3 ohm output impedance only at present), £5/12/6. Unit 6—Power Supply 

Unit, £2/12/6. P. & P. extra on above items. Full range of attraetive Perspex escut- 
D.C. CURRENT: 0-50 micro-amps, 0-2.5 m/a., 0-250 m/a. 
RESISTANCE: 0-6k, 0-6 meg. (300 ohms and 30k. at centre 


cheons available, Send §8.A.E. for fully descriptive literature. : 

scale). CAPACITANCE: l0pf. to .001mfd., .001mfd. to. .1lmfd. 
DECIBELS: —20 to +22dB. A fully guaranteed pocket size 
meter, knife edge pointer, top quality, supplied complete with 
test prods and full operating instructions : 


Complete range available. i f t, 
JASON The following are seleted examples only. £55.00 eE al size 4} cone ae 


FMT1 TUNER. 4 valve with ratio detector plus matched pair germanium diodes. Ex- MODEL 500 


ternal power supply required. All required components, £6/15/-. P. & P. 2/6. 30,000 OHMS PER VOLT 
FMT2 TUNER. The modern shelf mounting version of the FMT1 complete with honey- 9-range D.O. voltage to 1 kV., 7 ranges A.C. voltage to 1 kV. 
= 'p. Y" 4 
comb case and complete with built-in power supply. All required components, 5 ranges D.C. current to 12 amp., 3 ranges resistance to 60 meg. 
Pp £10/12/6 g 

P. & P. 4/-. Lahore internal buzzer for audible warning of direct shorts 
ep ante " locking. condensers for A.F. output. Capacity —20 

FMT3 TUNER. 7 valve tuner, with Foster Seeley discriminator. For fringe areas a : i y 

complete with power supply. All required components, $12/5/-. P. & P. 4/-. 3 £8 5 19.6. 3% x Of x2tin, Outstanding value at 

** MERCURY 2” TUNER. 5 valves with special turret for switching channels to operate : = Fea ony Ave 


LEATHER CARRYING CASE 


on 3 FM. stations: Home, Third and Light, and TV channels as required. Foster Seeley for Model 500. Price 30/- only. 
b ‘ice = only, 


discriminator. . Less power unit. All required components, £10/12/6. P. & P. 2/6. 


JTV2 TUNER. Switched tuner covering B.B.C., F.M. and B.B.C. TV and ITV. Turret 


oe built-in Foster Seeley discriminator. All required components, £15/10/-. 


Instruction books and itemised price lists available separately as 
follows: FMT1, FMT2, FMT3, 2/6 each. MERCURY 2, JTV2, 3/6 each, 


EXTENSION SPEAKER CABINETS 


As illustrated; new design in light oak. : 
Two sizes available. For 6}in. or 8in. speaker at 22/6. 
For 10in. speaker at 25/- only. Each ‘plus 2/6 P. & P. 
Ask for complete list of speakers and extension cabinets. 


SPECIAL OFFERS !! 4 


Reconditioned 8in. 3 ohm Speakers. 18/6 P. & P. 1/6. 
Reconditioned 64in. 3 ohm Speakers in attractive sloping — 
front Vynair covered cabinet, . ~ “a 
Q1/- P. & P. 2/6. : 


€ ALSO SEE PRECEDING PAGE 
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NEW LOW PRICES—NOW YOU CAN AFFORD A CAR RADIO! 


The HIGHWAYMAN" 


OUR QUALITY CAR RADIO TO 
BUILD YOURSELF AT A NEW 
LOW PRICE. Look at these features:— 
> Attractive styling. %* Push-pull output. % Three 
latest Mullard transistors plus valve types EBF83 
and ECH83, *% No buzz, high output and sensitivity. 4 Printed 
: circuit (latest type). y%& 74in. high flux p.m. speaker and 
r baffle. > Medium and Long Waves. + Push button for 
fingertip contro]. ~& Extremely low battery consumption (less than } amp.). 4 Easy to 
fit any make car (positive earth only). + 12-volt operation. 4 Compact size, measures 
Bur a, ‘isewie deep, x Easy assembly, supplied with dial and drive already mounted. 
c ré price o 

All parts available separately. Only £7 . 1 9 ® 6 Plus 5/- P. & P. 
Individually priced parts list and comprehensive instruction booklet 2/6 post free. 
(Deducted from cost if complete parce] purchased later.) 

A 6-valve Superhet Radiogram Chassis of 


BARGAIN ! outstanding quality covering MW. 200-550 


Metres, L.W, 1,200-2,000 Metres, V.H.F, 87-100 
Me/s. Incorporating internal Ferrite Rod Aerial 
and the famous Gorler Tuning Heart for V.H.F. 
Pick-up input: suitable for most modern Record 
Players. Power output 4 watts, valve line-up: 
EZ80, EABC80, EF86, ECHS1, ELS84, ECC85. 
Volume On/Off and Tone Control, attractive black 
Tuning Dial size 15 x 6in. with gold lettering and 


peabracuing cream and gold knobs. A.C. 200/ 
250 vy. Size 15 x 7} x 6hin. 

a " PRICE 16 Gns. 

P.& P. 5/-« 


Or £3/9/- Deposit (plus P. & P.) and 9 monthly payments of 32/8. 


The B.H. HI FIDELITY 14 AMPLIFIER 


A first-elass amplifier designed for the audio enthusiast 
and professional musician. SPECIFICATIONS: Power 
output 14 watts. Separate bass and treble controls, 
full mixing facilities. Ideal for use with guitar. Freq. 
response 15-20 ke/s. Input 1,5 m/v. Input 2, 40 m/v. 
Output imp. 3 or 15 ohms. Valve line-up: 2-EL84, 
EF86, HCC83, EZ81. Gold. hammer finish chassis, 
engrayed Perspex front panel. 

PRICE Ready Built 11 Gns. 
or in KIT FORM 9 GNS. P. & P. 7/6 each. 


Simple point .to point instructions supplied with each kit. Top quality components 
used throughout ensuring perfect results. Instruction book available separately 1/6. 
Attractive case with carrying handle available shortly, 


BUILD YOURSELF AN 


INEXPENSIVE TAPE RECORDER! 


LATEST COLLARO STUDIO TAPE TRANSCRIPTOR—Incorporating Record Interlock 
Lever, 3 motors, 13, 3}, 74 i.p.s., takes 7in. spools. Push button controls. NEW LOW 


.PRICE OF. £10/10/- ONLY plus 7/6 P. & P. Usual H.P. facilities. 


NEW TAPE RECORDER AMPLIFIER S é re 


TYPE 8311-V. Sub-assembled—anyone 
sean build Printed. Circuit, all components 
mounted and dip soldered. Already 
tésted. Each lead cut to length. All that 
is required to complete the tape recorder 
is fora few components to be mounted in : 
the cabinet and the free end of the leads 
soldered to terminals which are clearly 3 

“marked, everything supplied, all you need s 

is solder iron, pliers and screwdriver. oo) é ; a 

Valve line-up: EF86, ECC83, 2 x EL84, eS “et 
EZ81 and EM34 magic eye. Monitormg  ¥e oS) & & @ @ on : 
output faciiities socket for feeding to high : Se ” sis : 
quality amplifier can be used as “ straight amplifier for record reproduction. EQUAL- 
ISING ON TWO SPEEDS. OUTSTANDING VALUE AT £11/11/- plus 2/6 P. & P. in» 
eluding all necessary instructions. 

ATTRACTIVE TWO-TONE PORTABLE CARRYING CASE. Suitable for above amplifier 
and Collaro Studio deck. Fitted 9in. x5in. High Flux P.M. speaker for high quality 
reproduction. Inclusive price £5/5/- plus 5/- P. & P. Full list of competitively priced 
mies. and stands on request, The above 3 items purchased at one time SUPPLIED 
CARRIAGE PAID. 

NOW AVAILABLE. FOUR-TRACK STUDIO DECK AS ABOVE FITTED WITH HI-FI 
FOUR-TRACK HEADS. Price £13/19/6, plus 7/6 P. & P. Four-track heads supplied 
separately. Complete with mounting bracket for Studio Deck at 92/6 pair, plus 2/6 P.P, 
TAPE RECORDER AMPLIFIER 8311-4V exactly as 8311-V but four-track suitable for 
Hi-Fi iour-track heads, Price £12/12/-. P. & P. 2/6. 

N.B.—Four-track deck and amplifier fit the above case without any modification whatso- 
ever. : 
PREAMPLIFIER KIT TYPE 8312-CP. Complete high quality pre-amplifier kit for use 
with Collaro Studio Deck. Price £8/8/-, plus 2/6 P. & P. 
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THE “TRAVLER” MK.II 


ela ne! our new ready built transistorised 
car radio for only | 
95 GNS. p&p. 5). 


including 7 x 4in, speaker fitted to baffle, fixing 
brackets, filter unit, all nuts and bolts with fitting 
instructions. 
H.P. Terms: £2/19/6 deposit (plus P. & PL.) 
and 7 monthly payments of 22/6. 

STAR FEATURES: 

> Handsomely Styled. > Mullard Valves and Transistors. 
Output. +* Long and Medium Wavebands. »% Quality Speaker (E.M.I.), 


* Radio Luxembourg (and many other foreign stations), 
(applies to 99.8% of cars on the road). 


Optional extras: 


% Push Buttons. 
* Easily Fitted. 


12-volt Positive Earth Only 
%* Dimensions: 7 x 2 x Zin. depth. 

3-section chromium plated weatherproof telescopic aerials type 1, 17”/44” 
19/6. Type 2, 2”/43” 29/6, both plus p. & p. 2/6 if purchased separately. 


* 1: watts 


CHASSIS BARGAIN I Latest printed circuit THREE WAVE: Long, 
* Medium and Short. Extremely sensitive, Ferrite 
= = rod aerial, 4 watts output. Valve line-up: ECL82, 

2 EZ80, EBF89 and ECH81. Tape and gram inputs. 

Tone control. Attractive dial (size 123 « 4in.) in 

maroon with gold lettering. Overall chassis size: 

122 x 43 Thin. high. A.C. 200/250 v. Fully 

yuare eed, 

guaranteed SPECIAL PRICE £9.19.6 


P. & P. d/-. 
Or £2/19/6 Deposit (plus P, & P.) and 7 monthly 
payments of 22/6. 


The MINICO JUNIOR TRANSISTORISED 
TAPE RECORDER 


Record anywhere anytime. A truly portable versatile Re- 
corder with a difference, the highly sensitive Crystal Micro- 
phone is built into the Zip Carrying Strap which leaves both 
hands free to operate your Cine Camera, the Microphone 
can be removed for office use as a Dictating Machine or for 
Parties. Outstanding quality of reproduction and tone, up 
to 45 mins. playing time, twin track and operating on 4-1} v. § 
Iialf-Pen Batteries. Robust Metal body. Size 64 x 4} x 2hin. 


Weight 33 oz. Usual price 16 gns. 
eight 33 oz sual price erOUR PRICE £6.19.6 


Complete with Microphone, Tape and Battery. P. & P. 4/-. 


= 


HAVE YOU LEFT YOUP. 
CAR LIGHTS ON? 


No longer need you wo1iry about your 
parking lights, instal now the latest auto- 
matic car parking 
light. Transistor- 
isecdl and incorporat- 
ing a photo cell that 


TRANSISTORISED 
SOUND MIXER. 


Mixing 4 
channels 
from high 
Oimped- 
nce 
source, 


giving profes- switehes on at dusk 

sional results, and off at dawn. 

inputs for high Simply clip on. to 

impedance Micro- window and con- 

phone, Tuner, Gram and/or Tape Recorder nect to car battery. <A plug, 


socket and lead are supplied en- 
abling- a permanent outlet to be 
made on your dashboard. 12 y. 


operation, but can be used on 6 v. by 
Complete with PP3 9 v. battery, cireuit 63 |= simply changing the bulb. 
diagram and instructions. P. & P. 2/6. 


COMPLETE. P. & P. 2/3. 
RECORDING TAPE BARGAINS 
“BEL-CLEER "' “LAFAYETTE” 


FOR THE FIRST TIME IN THIS 


9 vy. battery operation. Compact and 

beautifully styled, size 6 x 2} * 2hin. 

Standard Jack socket inputs. / 
PRICE 59 6 


AMERICAN RECORDING TAPE. Brand 
Cee Agate ede new and boxed. Fully guarantesd. 
MAGNETIi COR — a: a : 
Following sizes available — others to Aart aR oy Nae ret pee lthe Oh 
follow. BRAND NEW — NOT SUB- 54," 7p. 900f. ACETATE. 1. / 
SOS din. D.P. 1,200ft. MYLAR... AYE 
High grade acetate base. Attractively 54in. i 12008. ACETATE. he 136 
boxed fitted leaders, fully guaranteed.) 5tin. D.P. "1 B00%t. MYLAR... 25/8 
din, Std. uae SSS An rob ee: 12/6 7in, Std. 1,200f. MYLAR ..... 15/6 
Dit Tete OU OF toa iae toe ress oe -. 15/- Zin, LP. 1,800ft: ACETATE.... 15/- 
tin. L.P. J,poott. eee ated te tars 18/6 tin! LP. 1's00f. MYLAR... ee 
Tin, EE, ASOD Stele Bee | NPR BAN, MYLAR S... 35 /- 


VISIT YOUR NEAREST STERN-CLYNE BRANCH 


LONDON: 


18, Tottenham Ct. Rd., W.|. 
23, Tottenham Ct. Rd., W.|. 
309, Edgware Road, W.2. PADdington 
109, Fleet Street, E.C.4. FLEet St. 5812/3. Half-day Saturday. 

162, Holloway Road, N.7. NORth 8161/5. Half-day Thursdays. 

9, Camberwell Church Street, S.E.5. RODney 2875. Half-day Thursdays. 


MUSeum 5929/0095. Half-day Saturdays. 
MUSeum 3451/2. Half-day Thursdays. 
6963. Half-day Thursdays. 


CROYDON: 


12, Suffolk House, George St. MUNicipal 3250. Half-day Weds. 
BRISTOL: 
26, Merchant Street, Bristol, |. Bristol 20261. Half-day Weds. 
MANCHESTER: 

| 10, Withy Grove, Manchester, 4. BLAck Friars 5379. Now open 


6 days a week, 


: MAIL ORDERS AND ENQUIRIES TO: Dept. W.W., 162, Holloway Road, London, N.7. “NORth 8161/5. 
ee ee ee eee eee ee eee eee eee ee Eee 
7W W—160 FOR FURTHER DETAILS. 
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7 VALVE AM/FM RADIOGRAM CHASSIS 


Valve line-up ECC85, 
ECH81I, EF89, EABC80. 
EL84, EM81, EZ80, 


Three Waveband and Switched 
Gram positions, Med. 200- 
550 m. Long 1,000-2,000 m. 
VHF/FM 88-95 Me/s. Philips 
Continental Tuning insert 
with permeability tuning on 
FM and combined AM/FM 


IF transformers; 460. Ke/s. 
and 10.7 Mc/s. Dust core 
tuning all coils. Latest 


circuitry including AVC and 
Neg. Feedback. Three watt output 
Sensitivity and reproduction of a very 
high standard. Chassis size 133 x 64in. Height 
Thin. Edge ilhuminated glass dial 11} » 33in. 
Vertical pointer Horizontal station names. Gold on brown background. A.C. 200/250 v. 
operation. Magic-eye tuning. Oct. diag, now available. 


Aligned and tested ready for use £13 . 10. 0 Carr. &-Ins. 5/- 


Complete with 4 Knobs—walnut or ivory to choice. Indoor FM aerial 3/6 extra. 
3 ohm P.M. Speaker only required. Recommended Quality Speakers 10in. Rola 27/6. 
12in. Lake 30/-. 12in. R.A. with cone Tweeter, 42/6. Carr. 2/6. 


CO-AX 80 ohm CABLE . 
High grade low loss Cellular Air Speed 
Polythene—tin, diam. Stranded Cond. 

Now only 6d. yard. 


TRANSISTOR COMPONENTS 


Midget I.F.’s—465 Ke/s. in. 


CAI Sse nes decppsiecor aoe Auier, SPO 
BARGAIN PRICES—SPECIAL. LENGTHS Osc. Coil M/W ein. dia. 5/3 
20 yds. 9/-; P. & P. 1/6. Coax. Plugs ]/-. Osc. Coil M. & L.W...ccccees 5/9 
8 ices 17/3. stata ia oe a Midget Driver Trans. 3. 5: 1 6/9 
pe » VALVES: bs me : Midget Output Trans. Push 69 

Pull—3 ohms __............ 
es = 3/6 , ECL82 10/- piconet Elec. Condensers—Midget Type 
IR5, 185 6/- | ECL80 9/- | PCL83 10/6 | mfd. 50 mfd. ea. 1/9, 100 mfd. 
384, 3V4 7/- | EF80. 9/6 | PCL84 9/- 2/-. 12 v. wkg. : 
DAF96.) EF86 8/6 |-PL81 9/6 Condensers 150 v. working: 
as sie a oN oe ti .01 mfd., .02 mfd., .03 mfd. 
Bess! | ame 2 | ime te | Stl Su a 
ECO81) EZ81 ‘J/- | PY81  8/- Ls : Pes ; , 3 
EOC82 ¢ 7Z- | GZ32 9/6 | PY82  %/- Midget Tuning Condensers 
ECC83 PCC884 8/- ' U2 10/6 J.B. ‘“OO”’ 208 pf. and 176 pf: 


8/6; ditto with trimmers 9/6. 
JB: 220pf. and 105 pf. conc. slow 
motion 10/6. 365 pf. single 7/6. 
Sub. Min. #in. Dilemin 100 pf., 
300 pf., 500 pf. 7/- each. 

FERRITE AERIALS. M. & 
L.W. car aerial coil 9/3. 

Midget Vol. Control with edge 
control knob. 4 K/ohms,. with 
switch, 4/9. Ditto less switch 3/9. 
Speakers: P.M.; 2in. Plessey 
75 ohms 15/6. 24in. Continental 
8 ohms 13/6. 7 x 4in. Plessey 
35 ohms 23/6. 24in: Continental 
8 ohms 13/6. 


TRIMMERS. Ceramic (Compression Type)— 
30 pF, 50.pF., 70 pF., 9d.; 100 pF., 150 pF., 
1/3; 250 pF., 1/6; 600 pF. 1/9. 

PHILIPS Bee Hive Type (conc. air spaced)— 
2-8 pF. 1/-; 3-30 pF. 1/-. 

METAL RECTIFIERS-STC. 
4/9; BM2 5/6; RM3 7/6; 
RM5 21/-; RM4B 17/6. 
JACK PLUGS—2}in. Igranic type 2/6; 
Screened ditto, 3/8; l4in. Screened 2/3; 
Transistor type Min. & Sub-min. 1/8. 

JACK SOCKETS—Moulded Igranic type, 
open 3/6, ditto, closed 4/-. Pax. type open 
2/6, ditto. closed 3/-. Transistor type 
closed, Min. & Sub-min. 1/6. 

EAR PLUG PHONES—Min. Continental type 


Types—RM1 
RM4 16/-; 


3fit, lead, jack ee and socket. High Imp. 
Ss. Som, Remy aiG- TRANSISTOR BARGAINS 
WAVECHANGE SWITCHES. 1 p. 12-way, Brand New=-2BVA Ist ‘Grade 


2p. 2-way, 2 p. 6-way, 3 p. 4-way, 4 p, 2-way, 
4 p. 3-way, long spindle, 3/6 ea. 

STYLUS REPLACEMENTS. Diamond Styli 
for L.P. or Stereo, for all pop. types, BSR, 
Collaro, Garrard, etc., 11/8 ea. Ctd. 
12 mths. SAPPHIRE ditto, 5/3 ea. Comp. 
range in stock. 


BARGAIN CORNER 


OC44—s8/ 
Oc45 = 8/- 


6 OC70 
OC7I 
GEX34 
OA70 
OA8I 
OA79 


Ocst 
GETII4 6/6 
OC72 7/6 


AFII7 9/6 
BARGAINS Seaver 
PLAYER UNITS 
Single Players carr. 3/6 
E.M.I. Stereo/Mono... £5 10 0 
B.S.R. Latest Mod. TUI2£3 12> 6 
E.M.I. Junior ‘* 985.”’... £3 7 6 
Auto-Changers carr. 5/- 
Garrard ‘‘ Auto-Slim ” £6 19 6 
B.S.R. (UA 
B.S.R. (UA 14) 


7/6 


Brand New. Mfrs. 
grade | OC44 & 2 OC45, 
| OC8ID & 20C8t, 


surplus Ist 


15/6. 
15/6. 
All above and OA8I, 32/6 post 
free. 
4 Meg. VOL Controls D.P. Sw. 
tin. flatted spindle. Famous Mfrs. 
4 for 10/- post free. 


MULLARD ‘3-3” HI-FI - 
_ AMPLIFIER. 3 VALVES 3 WATT 


3 ohm and I5 ohm Output. 
A really first-class Amplifier 
giving Hi-Fi quality at a reason- 
able «cost. Mullard’s | latest 
circuit.. Valve line up: EF86, 
EL84, EZ8I. Extra HT and LT 
a available for Tuner Unit addition. 
This is the ideal companion Amplifier 
for FM tuner units. © 

TECHNICAL SPECIFICATLON—Freq. Response: + or — 
1 db. 49 ¢c/s.-25 Ke/s. Tone controls: Max. Treble Clt. 12 db. 
at 10 Ke/s. Max. Bass Boost 14 db. at 80 c/s. Sensitivity: 100 My for 3 w. output. Out- 
put power (at 400 ¢/s.); 3 w. at 1% total harmonic distortion. Hum and Noise Level, 
At least 70 db. below 3 w. 

COMPLETE KIT (inci. valves, all com- Bronze Escutcheon Panel. Printed Vol. 
ponents wiring diagram and _ special Treble, Bass, On-Off, supplied with each 
quality sectiona) Output Trans.). Kit. 

BGN. PRICE £6/19/6. Carr. 4/6. Recommended Speakers—WB, HF 1012 
Complete wired and tested, 8 gns. Wired 87/6. Goodmans AXIOM 10 £6/5/-. 
power O/P socket and additional smooth- 8in. AXTETTE £5/5/-, or AU1 10M 51, 
ing for Tuner Unit, 10/6 extra. £8/10/-. 


WIRELESS WORLD 
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ANOTHER TAPE RECORDER BARGAIN 


Mfrs.’ end of production Surplus Offer 


A 24 gns. Tape Recorder offered at the bargain 
price of only 15 guns. plus 10/- carr. Supplied in - 


3 Units already wired and tested. 


A modern 


Circuit for quality recording from Mike Gram 
or Radio, using latest B.8.R. Twin Track Monar- 
deck Type TD2. 

Valve line-up—EF86, ECL82, EM84, EZ80 and 


Silicon Diode. Send for detailed list—3d. stamp. 


Completed Kit comprising items below. : | 
BARGAIN PRICE 15 Gns, 4°" 


eens Cabinet and Sin. x 5in. Speaker. Size 14in. x 10}in. 
7din. 


£310 0 + 5)/- Carr 


Wired Amplifier complete with 4 Valves, front Panel, 


PSTIODS, ObOs snaps ere ara ob cle cham alaeaant 


B.S.R. Monardeck Type TD2 


£5.12 6 + 3/6 Carr. 
£7 7 0+ 4/6 Carr. 


Accessories: Mike, Tape, empty Reel, screened Lead and 


Plugs, Instructions, ete. 


We manufacture all types Radio 
Mains, Transf. chokes, Quality 
O/P Trans., etc. Enquiries invi- 
ted for specials, prototypes for 
small production runs. Quota- 
tion by return. 


RECORDING TAPE 


Famous American Columbia (CBS)' 
Premier quality tape at NEW RE- 
DUCED PRICES. A genuine recom- 
mended Quality Tape—TRY IT Brand 
new, boxed and fully guaranteed. 
Fitted with leader and stop foils, 


Standard Double Play - 
Sin. 600ft. 13/- 1,200... 31/6 
| Sin 900ft. 10/- 1,800... 37/64 
Tin. 1,200ft. B1/- 2.400%... 42/6 
Long Play Post & Pack. per 
5in. 900ft. 17/6 reel, 1/- plus 6d, 
5tin. 1,200ft. 19/6. ea. for additional 
7in. 1,800ft.. 28/6 reels. 


SPECIAL OFFER. 3in. Message tape 
150ft. 3/9; 3in. L.P. 225ft. 4/9; 3in. 
D.P. 300ft. 6/6; P. & P. per reel 6d. 
TAPE REELS. Mnirs. surplus 7in. 
2/3; 5Szin. Qj-; 5in. Q/-; 3in. 1/3; 
Plastic spool containers, 5in. 1/9; 


5zin. Q/-; Tins 2/3. 


SPEAKERS P.M. 
15/6. 3in. Goodmans 16/6. 5in. 
15/6. 6in. Elac 16/6. 7in. x 4in. Good- - 


3 ohms. 23in, EMI, 


Rola 


mans 15/6. 8in. Rola 19/6; 10in. Elac 
25/-. L0in. x 6in. Goodmans 22/6, 2hin. 
E.M.I. Tweeter, .22/6.. * 13hin»x Sin, 
E.M.1. 35/-. 


ENAMELLED COPPER WIRE—12lb. reels 
14g-20g. 2/6; 22g-28g. 3/-; 30g.-34g. 3/9; 
30g-38g. 4/3; 39g-40g. 4/6 ete 


TINNED COPPER WIRE 16-22¢., 2/6 ib. 
VALVE HOLDERS—Int. Oct. 6d. Nylon 
or Ceramic, B7G, B9A unskirted, 9d. B7G 
B9A skirted 1/- each; B7G with Can 1/6; 
B9A with Can, 1/9 etc. 


KNOBS—Modern._ Continental types: 
Brown or Ivory with Gold Ring. lin. dia. 
9d. each, 1fin, 1/- each, Brown or Ivory 
with Gold Sentey lin, dia., 104. each; 
1fin. 1/3 each 

LARGE SELECTION AVAILABLE, 


Incorporating 4 Sp. Garrard Auto-Slim 
unit and Mullard latest 3 w. amplifier 
(ECL 86 and EZ 80), vol., 
with 8in. x 5in. 10,000 line speaker. 


and off-white with matching blue relief. 
x 16in. x 8in. 


COMPLETE KIT. Carr. and ins. 10s... 
Cat & Const. details °/@ (free with kit) 


unit fir stereo, £5/17/6. Carr. 5/-. 


STANDARD RECORD 
PLAYER KIT 


unit. 


O/P trans. £3/19/6. Carr. 2/6. 
BSR UA14 unit £6/10/0. Carr. 


DE-LUXE RECORD PLAYER 


bass and treble controls, 


Contemporary styled two-tone cabinet, charcoal grey 


£13.19.6 


FRONT SECTION, which houses amp 8 spkr 
is detachable from cabinet. Price, as separat 


using BSR UAI14 
Ready-wired 
amplifier and 7in. x 4in. quality speaker and 


& ins. 5/-. 


£1 0 O + 2/- Carr, 


TYGAN FRET (Contem. pat.), 12 x 12in. 
Q/-; 12x 18in. 3/-;- 12x 24in. 4/-, ete. 
BONDACOUST Speaker Cabinet Acoustic 
Wadding, 12in. wide, any length cut 
4/- yd. EXPANDED ANODIZED ¥ 
Attractive gilt finish fin. x fin. diamond 
mesh 4/6 sq. ft. Multiples: of6in. cut. 
Max. size 4ft. x 3ft. 47/6 plus carr. 


JASON F.M. TUNER UNITS 
Designer-approved kits available. . 
FMT1. 5 gns., 4 valves 20/-. 

FMT2. £7.. 5 valves 35/-. h 
JTV Mercury, 10 gens. 3 valves 22/6 
ITV2. e19/19/6. 4 valves 28/6 
NEW JASON F.M. ‘HANDBOOK Qi 
48 hr. Alignment Services, 7/6 plus 2/6. 


CONDENSERS—Silver Mica. 
2 pf. to 1,000 pfi., 6d. each. Ditto ceramics 
9d. Tub. 450 v. T.C.C., etc. .001 mfd., .01 
and ,1/3850 v. 9d. 08-1/500 os L/-. .25 
Hunts 1/6. .5 T.C.C. 1/9 etc., 

- -500 pf. 


All values 


CLOSE TOL. S/MICAS, 10% 5 
8d. 600-5,000 pf. 1/-. 1% 2 pf.-100 pf. 9d. 
100 pf-500 pf. 11d. 575 pf.-5,000 pf. 1/6: 


RESISTORS—Modern ratings full range 
10 ohms to 10 megohms. et 
2Y¥. ea., 


. (below 3 “chins "3s. eae 
WIREWOUND. 25 ohms to 10K.) 
5 w. 1/3, 10 w. 1/6, 15 w. Q/-. 


PRE-SET T/V POTS. W/W 25 ohms-59 
K. 3/-. 50 K.2 Meg. (Carbon), 3/-. 


Electrolytics All Types New Stock 
TUBULAR | CAN TYPES 
25/25v. 50/12v. 1/9|8+8/450 v. a6 
50/50v. 100/25v. 2/-|82+-22/275 
8/450v. 4/350v. 2/3/50 + 50/350 v. 
16/60/450 v. 5/6 | 60-+250/275v. 17/6 
22/32/450 v. 6/6 '100 + 300/274v 12/6 
Transistor Midge types—all values 1 mfd. 
to 40 mfd. 1/9 ea.. 100 mfd. 2/-, 12 v. 


VOLUME CONTROLS—5K—2 Meg, 
ohms. 3in, SPINDLES, MORGANITE 
MIDGET TYPE. jin. dia. Guar. 
1 year. 


LOG or LIN.. ratios, less Sw. 
3/- D.P. Sw. 4/6. Twin Stereo less 
Sw. 6/6. Some values with DP Sw. 8/6. a 


KIT 


Size 17}in. 


Rexine covered 


cabinet in 2-tone maroon and cream size 153in. x-14}in. x 
8zin. with all accessories plus uncut record player mounting board, I4in. x seer 
Complete Kit, as above, £11/10/-. carr. 7/6. 


59/6, carr, and ins, 5/-. 


Only a few] Terms: 


items are] 
listed from 
our  com- 
prehensive 
stock. 
Write now 
for full 
bargain 
lists, 3d. 


7W W—161 FOR FURTHER DETAILS. 


C.W.O. or C.O.D. 
1/3, 31b. 2/3, Sib. 2/9, 10ib 3/9, etc. 


SPECIALIST 


70 BRIGSTOCK sp THORNTON HEATH, SURREY 
Tel. THO 2188: Hours 9 


post and packing +lb, 9d.,_ Me 


RADIO COMPONENT 


Established ; 
1946 


am—6 pm. | 5... Wednesday, 


apathy 


AprRIL, 1964 


TRADE ENQUIRIES 
- INVITED 


WIRELESS WORLD 


RADIO CLEARANCE LTD. 


27 TOTTENHAM COURT RD., LONDON, W.1I 
The oldest Component Specialists in the Trade 
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Telephone: MUSEUM 9188 
EST. 35 YRS. 


ANOTHER SCOOP — LIMITED QUANTITY ONLY 


DON’T MISS A CHANCE 


LIKE THIS! 
FEATURES: 


Ready-built amplifier with 4 first 
grade Mullard transistors 

Plays 45 r.p.m. Pop records 
Built-in automatic stop 
Lightweight and portable 
Instruction leaflet supplied 
Crystal pickup with expendable 
stylus GP59 

Operates from a 9 v. battery (3/9 
extra) 

Available in two colours, cream/ 
red or cream/blue 

A.—Motor and pickup deck, 39/6. (2/6 P. & P.) 
B.—Ready-built 4-Transistor Amplifier, com- 
plete with Volume Control and Loudspeaker. 
35/-. (2/- P.P.) 


C.—Portable two-tone case with handle, 5/-. 
(2/- P.P.) 


+ OF Obbbbt + 


The “Minigram” 
Transistorised Record Player 


* Approximate dimension 
9x 84 x 4in. 
oe A real ‘ Family Favourite ”’ 
Ye Ideal for Teenagers 
%* For ue ANYWHERE 
% Hours of amusement for the 
younger members of the family 
yx Assemble one of these amazing 
Players in less than 30 mins., 
supplied in 3 complete units with 
only 10 connections to make 
PACKAGE 


ONLY 7 Q/G  racctce" 


OR ANY UNIT SOLD SEPARATELY 


The complete 


BARGAINS STILL AVAILABLE IN LOUDSPEAKERS 


Enormous purchases of Brand New and guaranteed Plessey loudspeakers enable us to offer these units at THE LOWEST PRICES EVER, 
Don’t miss this golden opportunity to obtain a first-grade permanent magnet LOUDSPEAKER off the production line at LESS THAN MANUFACTURERS’ COST. 
Read carefully the prepared list below and choose just the right speaker jor the job—COMPARE THE PRICES ANYWHERE, 


SCHEDULE OF LOUDSPEAKERS AVAILABLE 


Diameter Gauss Impedance Price | Diameter Gauss Impedance Price | Diameter Gauss Impedance Price 
in inches in Lines in Ohms in inches in Lines in Ohms in inches in Lines in Ohms 
2 7,000 80 8/- 4 6,000 35 10/6 5 7,500 3 9/- 
2t 7,000 35 8/6 4 7,000 35 11/- 5 8,500 5 9/6 
ze 71000 20 oe hee de 35 ie | 5 9,500 3 10/6 
3h 8,500 (B.M.L.) 3 sie | ° e008 3 gi-.| 5 9,500 5 10/6 
38 7,000 35 8/6 5 6,000 5 g/- 64 7,000 3 11- 
33 9,500 50 10/6 5 7,000 3 8/6 63 7,000 5 Li 
4 7,000 25 11/6 5 7,000 5 8/6 64 ~ 8,500 3 11/6 
a De SAS at ia es eee 
Elliptica} Gauss Impedance Price | Elliptical Gauss Impedance -. Price | Elliptical Gauss Impedance _— Price 
Size in Ins, in Lines in Ohms Size in Ins. in Lines in Ohms Size in Ins, in Lines in Ohms 
5x8 6,000 3 7/6 5x3 9,000 25 11/- 8 x 23 6,000 3 8/6 
oxo 7,000 3 8/- % 8x25 7,000 5 9/- 
5x8 9,000 3 8/6 6x4 EBILY 8 et eres 24 8,500 5 9/6 
ta edehd ~ 8/6 6x4 9,500 3 10/- : 
5x38 6,000 25 9/6 ; 8X22 9,500 10/- 
5x3 7,000 25 10/- 7X3 9,500 3 10/6 8x23 9,500 £ 10/- 


ALLOW 2/- each speaker for P.P./handling charges, and please specify the exact requirements—the nearest available will be sent. 


OVER 50,000 SOLD AND STILL THE 


Ask for a demonstration in the shop 


"CAPRI" 


Sensitive ! 


The best and easiest 
transistor build- 
yourself sets ayail- ' 
able—send S.A.E. for | | 


DEMAND CONTINUES FOR OUR “HEAVENLY TWINS” 


CHOICE OF A DOZEN STATIONS 
IN DAYLIGHT! 


‘“CONTESSA”’ 


Queen of them ail! 


i = cdo five! fi free Parts List. 
cr bbs 719 6 6 first-grade Mullard ONLY 
Superb i Transistors, Diodes 
Speaker ! 4 : : : 
4 pee oP and all components £9 = 19 " 6 
brand new and guar- (3/6 P. & P.) 


Pocket superhet MW and Droitwich. 
Size; 4hin. x 2Zin. x ILin. 


Constructional data 1/9 Post free. 


in every detail. 


Inclusive price for all associated components, case, and instruction book complete 
fe Any parts SOLD SEPARATELY on the BUILD-AS-YOU-BUY Scheme. 


anteed, 


SELECTED BARGAINS 


CONTESSA £9/19/6 (plus 3/6 P.P.). 


CAPRI 79/6 (plus 2/- P.P.). 


Portable and car radio, 
2 waveband Superhet. 
Constructiona! Book, 2/10 post free 


Battery 2/4 extra. 


i -Gang Condensers 4/6; AM/FM I¥'T’s 465 ke/s and 10.7 Mc/s. 4/6 pair; Magnavox Crystal Tape Recorder Makes 12/6; Double-Tuned Transistor, 
“sotto a ta el Be sates Seepage turret tuners, 34/38 Me/s., valaved 8/6 each; 3 watt Stereo Amplifiers complete ready to switch on, ‘79/6; Sentercell 
rectifiers R3/2D; D8-2-1Y, 2/6 each. DIODES—OA70, OA79, OA90, CG46H, GD10, 2/- each. - TRANSISTORS: Set of 6 (R.F. and L.F.) including 1 watt matched pair, heat 
sink and diode, 13/6 the set; OC45 4/6; PXA 101 3/9; AF115 4/6. SUBMIN GERMANIUM DIODES 1/3. M.L DIODES 6d. each. Silicon Diodes 200 PIV-200 mA. 1/- each; 
400 PIV 330 mA. 2/6 each’ Transistor Submin 7 m.m. coil set (4) 4/- per set. ° f : 

Please send STAMPED AND ADDRESSED envelope with any enquiry. We regret no catalogues—our stocks move too quickly! Kindly make. 
provision for sufficient postage and packing charges to avoid delay TERMS: Cash with order or C O.D. on orders over !0/-. 


F 


112 


WIRELESS WORLD 


ARMSTRONG RADIOGRAM 
CHASSIS , 9 


£21.4.0 


AF/208 AM/FM RADIOGRAM CHASSIS 

@ Full VHF Band (87-108 Mc/s.) and 

Medium Band, 187-570 m. 

5 watts Output. 3-74-15 ohms. 

15dB Negative Feedback, 

7 valves. Perfect quality. 

Separate Bassa nd Treble Controls. 

2 Compensated Pick-up Inputs. 

Frequency Response 30-22,000 c.p.s.-|- 

Tape Record and Playback Facilities. 

First Class Continental Reception. 

Complete with 12” Bakers Stalwart Speaker 
£26 post free. 


BARGAIN SALE PRICES 


New boxed VALVES 90-day guarantee. 


2dB 


OZ4 5/- | 6K7G = 5/- ; EB91 4/- | PCF82 §8/- 
IR5 6/- | 6K8G 5/- | EBC41 8/- | PCL82 10/- 
IS5 6/- | 6LE6G 8/- | EBC81 8/- | PCL84 10/- 
IT4 3/- | 6N7M 5/- | EBF80 9/- | PL81 10/- 
2x2 2/- | 6Q7G G/- | ECH42 9Q/- | PL83 8/- 
384 7/- | 6SN? 5/- | ECH81 9/- | PY83 15/- 
38V4 7/i- | 6V6G 5/- | ECL80 9Q/- | PY80 9/- 
3Q5 T/- | 6X4 5/- | FCL82 10/- | PY81 8/- 
5U4 6/- | 6X5 6/- | EF85 6/- | PY82 q- 
5Y3 6/- | 12ZAT7? 6/- | EF86 10/- | SP41 3/- 
5Z4 Q/- | 12AU7 6/- | EFS9 8/- | SP61 3/- 
6AC7 4/- | 12AX7 7/- | EL34 15/- | U22 F/- 
6AM6 4/- | 12BH? 7/-.| EL84 Gi- | UBC41 8/- 
6AT6 6/- | 12K? 5/- | EY51 9g/- | UBC81 9/- 
6BAG ‘7/- | 12K8 14/- | EY86 Q9/- | UBF80 9gQ/- 
6BE6 5/- | 12Q7 5/- | EZ40 7/- | UCH81 9/- 
6BW6 ‘7J/- | 25Y5G 9/- | EZ80 7/- | UCL82 10/- 
8C4 /- | 35L6 g/- | EZ81 7/- | UCL83 12/- 
€D6 5/- | 35Z4 5/- | HABC8010- | UFS89 9/- 
6G6 4/- | 954 Q2/- | HVR2A 5/- | UL41 = Q/- 
6H6 3/- | DAF96 §$/- | KT33C 8/j- | UY41 q/- 
635 5/- | DE96 8/- | KT76 §8/- | UY85 7/- 
656 5/- | DK96 8/- | MU14 7/- | UU9 V- 
637G 6/- | DL96 8/- | PCC84 8/- | VR150/307/- 
6K6 5/- | EABCSO 8/- | PCF80 8/- | W81 6/- 
ed 
NEW ELECTROLYTICS FAMOUS MAKES 
TUBULAR | TUBULAR CAN TYPES 

1/850v. .. Q/-|50/850v..... 5/6/8/600v. .......... S 
2/350v. .. . 3/8 '100/25v...-. Q/-|16/600v. .......... 12/- 
4/350v. .. 2/3|250/25v..... 2/6|16/450v. .......... fe 
8/450v. .. 2/8|500/12v..... 3/-|16+16/500v. ...... 7/6 
16/450v... 3/-|1,000/12v. .. 3/-|50/450v. .......... 6/6 
32/450v... 3/9/5,000/6v. .. 5/-|32+382/350 ...... 5/- 
25/25v. .. 1/9|8+8/450v... 3/6 32-+ 32/450 Farias 6/- 
25/50v. .. Q/-|84 16/450v. 3/9|50-+-50/350 ...... 4/- 
50/25v. .. 2/-|16--16/450v. 4/3|64+120/350v. ....11/6 

50/50v. .. 2/-'82-+4-82/350v. 4/6'1100+200/275v. ..12/6 


TINNED COPPER WIRE 16 to 22 s.w.g., i} Ib. 3/-. 
ENAMEL WIRE Ib. 16 to 22 s.w.g., 2/9, 24 to 30 s.w.g. 3/6. 
32 to 40 s.w.g., 4/6. D.C.C. 28, 34, 36 s.w.g., 3/6 2 oz. 


CRYSTAL MIKE INSERTS. High output 
Miniature size, I4in. dia. x Zin. 6/6 
ACOS STICK MIKE 39-1 


T.S.L. DE LUXE STICK MIKE 
TELEPHONE CONTACT MIKE... 
GUITAR CONTACT MIKE 


MORSE KEY 4/6; BUZZER 4/6. 

VALVE HOLDERS. EA50 6d. B12A, CRT. 1/8. Eng. and 
Amer. 4, 5, 6 and 7 pin 1/-. Printed circuit B9A, B7G, 
Int. Oct. 1/-. 

MOULDED Int. Oct. or Mazda Oct. 6d.; B7G, B8A, B8G. 
B9A 9d. B7G with can. 1/6. B9A with can. 1/9. Ceramic 
EF50. B7G. B9A, Int. Oct. 1/-. B7G, B9A cans. 1/- each, 
Valve base plugs B7G, B9A, Int. Oct. 2/8. 


Nee ee ee ae 
C.R.T. BOOSTER TRANSFORMERS 
For, T.V. Tubes having heater Cathode short. circuit 
and for T.V. Tubes with low emission, full instruc- 
tions. Mains input. } 
LOW LEAKAGE WINDINGS WITH OPTIONAL } 
0%. 25% or 50% BOOST ON SECONDARY. 

QV. OR 4 V. OR 6.3 V. OR 10.28 V. Lanner: : 10 6 
(State tube voltage required) / 

HEADPHONES, 2,000 or 4,000 ohms 15/- pair. 

HEADPHONES, moving coil 100 ohms 10/- pair. 

SWITCH Cleaner Fluid, squirt spout, 4/6 tin. 

SPEAKER-FRET. Gold, Green or Maroon Cloth 17  25in., 

5/-; 25/85in. 10/-. Tygan various colours, 52in. wide from 

10/- ft.; 26in. wide from 5/- ft. Samples 1/-. 

Expanded Metal, Gold, 12 x 12in. 6/-. TYGAN 12 x 12in, 2/-. 

MINIATURE PANEL METERS 
Size I4in. sq. Precision jewelled bearings, 
2% accuracy, silvered dials, fine pointers, 


zero adjustment. 


0-ImA 27/6; 0-5mA 27/6; 0-300 v. 27/6; 
0-50 1a 39/6; 0-500.a 32/6. ‘* S ”? meter 35/-. 
CABY MULTIMETER MI 54/- 
0-1200 v. A.C.-D.C. Ohms 0-100K, etc. 


MAINS TRANSFORMERS 


200/250 AC Post 2/- each 


STANDARD 250-0-250, 80 mA. 6.3 v., 3.5 a., tapped 
4v. 4a. Rectifier 6.3 v. la. tapped 5 v. or 4v. 2a. 22/6 


Ditto 350-0-850 22.0... ree eee eee eee 29/6 
MINIATURE 200 y. 20 mA.,6.8v.1a, ....-. 10/6 
MIDGET 220v. 45 mA, 6.3 v.28.  ....--00s- 15/6 


SMALL, 250-0-250 v. 45 mA., 6.3 v. 2 a. 


STANDARD 250-0-250 65 mA., 6.3 v. 3.5 a. 17/6 
HEATER TRANS. 6.3. v.13 a. 1... eee ee eee 7/6 
Ditto tapped sec., 1.4 v., 2, 3, 4,5, 6.3 v. 1} amp. 8/6 
HEATER TRANS. 6.3.48. .......0--+0+- 0/6 


GENERAL PURPOSE LOW VOLTAGE. Outputs 
8, 4, 5, 6, 8, 9, 10, 12, 15, 18, 24 and 30 v. at 2 a. 22/6 
AUTO TRANS. 150 w., 0, 115 v. 200, 230, 250 v. 22/6 
AUTO TRANS. 500 w. 0, 115, 200, 230, 25C v. 82/6 


PARMEKO MAINS TRANSFORMER. Made for 
special contract, the ratings can safely be doubled. 
Guaranteed 2 years. Primary 0-110-210-230-250 y. 
H.T. 300-0-300 v. 50 mA. LT, 6.3 v. 1.8 a. 17/6. 

MULLARD ‘510’ MAINS TRANS. TO SPEC. 33/6. 


0.P. TRANSFORMERS. Heavy duty 50 mA., 5/6. Small, 
pentode, 4/6. Miniature 8V4, etc., 5/9. Multi-ratio 7/6. 


Multi-ratio heavy duty push- pull 10 w., 15/6. 

Goodmans heavy duty 10/20 w. 6K push-pull, 30/-. 

Estone ultra-linear OT/ML 10 w., Spec. for ‘¢ 510” 45/-. 
10 w, matching transformer, 3, 7, 15 ohms, 12/6. 
INTERVALVE TRANSFORMERS. 3 21,5 :1, Q/- each. 
L.F. CHOKES 15/10 H., 60/65 mA., 5/-; 10 H. 85 mA., 
10/6; 10 H. 120 mA., 12/6; 10 H. 150 mA., 14/-. 
FULL WAVE BRIDGE CHARGER RECTIFIERS. 2, 6, 
or 12V. 1: a., 8/9; 2 a. 11/8; 4 a. 17/6. 

CHARGER TRANSFORMERS. Tapped input 200/250 v., 
for charging at 2, 6 or 12 v., 1} a., 15/6: 2 a., 17/6: 4a., 
22/6. Free charger circuit. Ampmeter 0-5a., 10/6. 

4 AMP. CAR BATTERY CHARGER with Ammeter Leads. 
Fuse, Case, etc., for 6 v. or 12 v., 69/6. Ready built. 


BOOKS (List S.A.E.) 


‘“W.W.”’ Radio Valve Data 
High Fidelity Speaker Enclosures 
Valves Transistors, CRT Equivalents 
At a Glance Valves, CRT Equivalents 
Transistor Sub-Miniature Receivers 
TV Fault Finding 
Mullard Audio Amplifier Manual 
Radio Valve Guide, Books |, 2, 3 or 4 «a. 
Transistor Superhet Receivers 
Practical Radio Inside Out 
Master Colour Code | 
Practical Tape Recording Handbook 5/- 
Coil Design and Construction Manual 5/— 
Radio, TV and Electronics Data Book 3/6 
International Radio Stations List 2/6 
High Fidelity Stereo Gramophone 5/- 
Modern Transistor Circuits for 
Beginners 
Principles of Colour T.V. (Patchett) 
Boys’ Book of Crystal Sets 
Stroboscopic Disc 33, 45, 78 r.p.m. 
Realistic High Fidelity (Hartley) 


7/6 
16/- 
7/6 


1/- 
5/- 


CRYSTAL DIODES, G.E.C. 2/-; GEX84, 4/-; OA81, 3/-. 
Crystal Coils HAX, 3/6; HAXL 3/6; DRR2 4/6; DRX1 3/-3 
CRYSTAL SET BOOKLET 1/-. CRYSTAL SET KIT 12/6. 
Brimistors CZ1 3/6; CZ2 2/6; CZ3 1/6. 


RADIO AND TELEVISION SPARES 
All leading makes, volume controls, 
etc., line output transformers, etc., 
B.V.A. valves (current and obsolete 
types). Send S.A.E. for quotation. 


ADASTRA 3-3 AMPLIFIER 3 Watts 


ADASTRA 3-3 HI-F! AMPLIFIER 
READY BUILT, WIRED & TESTED 
A.C. only 200-250 V. Valves ECL86 and EZ80. 
3 ohms quality output. Mullard tone circuits. 
Controls: bass boost, treble and volume. 
Separate engraved front-panel with de luxe 


Stove 
x 3in. 


finish. Quality mains transformer. 
enamelled chassis size 6in. x 5in. 
Bargain Price £4/19/6. Details S.A.E. 
“* Performs agreeably well.’” 

(The GRAMOPHONE) 


Please see Page 48 


Quality 
Loudspeakers 


CHOOSE 
THE 
BEST 

ESTB. 
40 

YEARS 


I12in. 
12in. 


Stalwart I5w. 45/13 ke/s, 3 or 15Q. 5 gns. 
Stereo, foam suspension, 15 ohms. 7 gns. 
12in. Standard. H.D. 20 w. 40-14,500 c.p.s. 7 gns. 
I2in. De Luxe foam, !5 w. 25-1!7,000 c.p.s. 
15,000 Lines, Bass Res. 32-38. 9 gns. 
12in. Bass 25 w. 20-18,000 c.p.s. 12 gns. 
12in. Ultra Twelve, 20 c.p.s. to 25 kc/s. 16 gns. 
15in. Auditorium 35 w. Mk. Il. Bass Res. 36-42 
17,000 Lines, Ideal for Guitars. — 18 se 


LOUDSPEAKERS. PM 3 OHM i FAMOUS MAKES, 
2hin., 3in., 4in., 5in., 6in. x 15/6 each; 8in. 17/6; 
6tin., 16/6; 10in. 30); 12in. 3013 (15 ohms 35/-). , 
10in. x 6in; 22/6; Sin. x Ein., 9in, x Gin., 21/-. 
STENTORIAN Tweeter. 359 5 or 150 30/-; Crossover 
CX3000, 30/-; 10in. HF1012, 87/6; 8in. HF812 72/6. 
TWIN GANG CONDENSERS ‘0-0 ” Transistor 208pF 
176 pF. with trimmers and screen 10/6 each; 365 BF. 
miniature 1$ x liin. x lin. 10/-; 500 pF standard 
trimmers, 9/-; midget, 7/6; midget with trimmers, 9i-> 
500 pF slow motion drive, standard or midget, 9/-.. be 
3 gang, 500 pF., 17/6. Single ‘0’? 365 pF, 7/6. 
SHORT WAVE. Single 10 pF, 25pF, 50 pF, 75 pF, 100pF, 
160pF, 5/6 each. Can be ganged together. Couplers 9d. oon, 
TUNING AND REACTION CONDENSERS. 100pF., 300pF. 
500pF., 3/6 each, solid dielectric. 

CONDENSERS. 0.001 mfd., 7kV. 7.C.C, 5/6; ditto 20 kV. 
9/6; 0.1 mfd. 7 kV., 9/6; 100 pF. to 500pF. Micas, 6d. 
Tubular 500 v. 0.001 to 0.05 9d.; 0.1 1/-; 0.25 1/6; 0.1/350 v. 
Qd.; 0.5/350 v., 1/9; 0.01/2,000 v., 1/93 0.1/2,000 v. 3/6. 
CERAMIC CONDENSERS. 500v. 1pF. to 0.01 mfd.; 9d. High 
voltage pulse ceramics, 100pF., etc., 12kv., 2/6. 

SILVER MICA. 10% 5 to 500pF., 94.; 600 to 3,000pF. 
close tolerance (plus or minus pF). 2.2 to 47pF., 1/: 
ditto 1° 50 to 815pF. 1/-; 1,000 to 5,000pF., 1/9. 


465-470 Kc/s. SIGNAL GENERATOR J[ 
Price 10/6. Ready made with valve 185. POCKET | 
SIZE 2}in. x 4}in. x lin. Only one resistor to change. 
Full instructions supplied. Battery 8/6. Details free. } 


WAVE-CHANGE SWITCHES 
2 p. 2-way, or 2 p. 6-way, long spindle 
3 p. 4-way, or 1 p. 12-way, long spindle . 
4 p. 2-way, or 4 p. 3-way long spindle ... 
8 p. 4-way, 2 wafer long spindle 
Wavechange ‘‘ MAKITS ” Wafers available; 1 p. 12-way, 
2 p. 6-way, 3 p. 4-way, 4 p. 8-way, 6 p. 2-way. 
include click spindles, adjustable stops. etc. 
1 wafer, 8/6; 2 wafer, 12/6; 3 wafer, 16/-. Additio: 
wafers up to 12, 3/6 each. 
TOGGLE SWITCHES. 8D. Q/-3 3/6, d.p.d.t., 4/: 
Rotary Toggles, s.p., 3/6; d.p. ae. ” Min, Slide D.P. 3/ 
JACKS. English open-circuit 2/6, closed-circuit 4/ 
Grundig type 3-pin 1/8; Grundig Lead Type 3/6. Ph 
Plugs 1/-. Sockets 6d. Banana Plugs 1/-. Sockets 1/. 
JACK PLUGS Screened 3/-, Grundig 3-pin 3/6. : 
BULGIN NON-REVERSIBLE PLUGS and SOCKETS. 
| P74 2-pin 4/3; P73 3-pin 4/6; P194 6-pin 6/6. Re 
P360 3-pin 4/-; Mains selector panel with plug 1/-. xi 
MARTIN TAPE PRE-AMPLIFIERS ~ 
(PLAY-BACK THROUGH YOUR OWN AMPLIFIER) 
FOR 2 TRACK BSR DECKS 8 GNS 
FOR 2 TRACK COLLARO DECKS 8 GNS 
MARTIN COMPLETE RECORDING 
AND PLAYBACK AMPLIFIERS 
FOR 2 TRACK BSR £8/8/-. COLLARO £11/li/-. 
TAPE DECKS | 


Collaro-2 Track £10/10/-. 


BSR 2-Track £6/15/-. 


48-HOUR RETURN OF POST MAIL ORDER SERVICE 


RADIO COMPONEN 


Our written guarantee with every purchase. 


Buses 133 or 68 pass door _$.R. Stn. Se 


"APRIL, 1964 


WIRELESS Wor.LpD 


113 


Se 


1964 RADIOGRAM CHASSIS 


Five Valves 
Latest Mullard 
ECH81, EF89, EBC81, 
EL84, EZ80 


Three Wavebands 
8.W. 16 m.-50 m. 

MLW. 200 m,-500 m, 
L.W. 800 m.-2,000 m, - 
12-month guarantee, 


horizontal wording. Two Pilot Lamps. Four Knobs, 
Aligned and calibrated. Chassis isolated from mains, 


BRAND NEW £9.15.6 .... a6 


Matched Speakers Sin, 17/6; 10in. 25/-; 12in. 30/-. 


80 Abe Coax 


Semi-air spaced 6d. yd. 


Volume Controls 


Long spindles. Midget 


5K ohms to 2 Meg. 


L/S 3/-. D.P. 4/6. ___| Low loss BdB 1008, at 500 
Stereo L/S 10/6. D.P. 14/6. me/s, 
Linear or Log Tracks. Ideal 625 lines 1/6 yd. 


CAR AERIAL WING 15/6, PLUGS 1/6. Ditto sockets 1/3. 
COAXIAL PLUG 1/-. TRIPLEXERS Bands I, I, II 12/6. 
PANEL SOCKETS 1/-. LEAD SOCKET 2/-. 
COAX. OUTLET BOXES, SURFACE OR FLUSH 4/-, 
BALANCED TWIN FEEDER 64. yd., 80 or 300 ohms, 
TWIN SCREENED FEEDER 1/- 80 ohms. 
EXTENSION SPER. CONTROL, 10 chms 3/-, 25 ohms 6/6. 
TELESCOPIC CHROME AERIALS. 13in. exfends to 
43in. 8/6 each. T.V. AERIAL B.B.C., L.T.V. 15/-. 
RESISTORS. Preferred values. 10 ohms to 10 meg. 
3 w., + w., 4d.; 1 w. 6d.; 13 w., 8d.; 2 w. 1/-. 

‘AB. - & Ww. 1% Q/-, Preferred values, 10 
ohms to 10 meg. Ditto 5%, 10 ohms to 22 meg., 9d. 


ps 1/3 
WIRE-WOUND RESISTORS 

4 baht 10 ohms-10,000 ohms 3/8 

12.5K. to 25K 10 w. se 


LF. TRANSFORMERS 7/6 pair. __ 
465 ke/s. Slug Tuning Miniature Can. 2x1 lin. 


High Q and good band width. Data sheet supplied. 
Standard size Weyrad liin. sq. x 3tin., 10/6 pair. 


WIRE-WOUND 4-WATT 
STANDARD SIZE POTS. 
LONG SPINDLE VALUES 
to 25K. 3/- ea,, 30K, 4/-; 50 OHMS to 50K, 6/6; 
Carbon 30K to 2 meg., 3/-. 100K, 7/6. 


TRIMMERS, Compression ceramic 30, 50, 70 pF, 9d.; 


“WIRE-WOUND Pots, 3 
WATT. Pre-set Min. TV 
Type. All values 10 ohms 


100 pF, 150 pF, 1/3; 250 pF, 1/6; 600 pF, 750 pF, 1/9; 
Philips 0 to 10 pF, 3 to 30 pF, 1/- each. T.V, etc. 1000 pF. 
with knob, 2/-; RADIO SCREWDRIVER, 5in., 6d. 
Bulgin Test Prods 2/9 ea. Neosid Trimming tools 1/9. 
NEON MAINS TESTER-SCREWDRIVER, 5/-. 

SOLDER MULTICORE 4d. yd. SAVBIT DISPENSER 2/6. 


HIGH GAIN TV. PRE-AMPLIFIER BAND 1 B.B.C. 

Tunable channels 1 to 5. Goin 18 dB. ECC84 valve. 

Kit price 29/6 or 49/6 with power pach Details 

6d. (PCC84 valves if preferr-. for 0.8a heater chains, 
BAND III I.T.A.—same price. 

Tunahle channels 8 to 18. wain 17 dB. 

Chassis 4/9, coils and circuit only, 9/6. Band I or III. 


PAXOLIN PANELS, jin. x 10in. x 8in, 2/-. 
RECTIFIERS, RM1 5/-; RM2 6/-; RM3 8/-; RM4 10/-; 
RM5 10/-; 14A100 10/-; 14A116 10/-; K3/25 5/-. 
MINIATURE CONTACT COOLED RECTIFIERS. 250 v. 
50 mA. '7/63 250 v. 60 mA., 8/6; 250 v. 85 mA., 9/6; 200 
mA., 21/-; 300 mA., 27/6; Full Wave Bridge 250 v. 75 
mA., 10/-; 120 mA., 15/-. Silicon 250 v. 450 mA., 10/-. 
SELENIUM RECT. Popular type. 300 v. 85 mA., 5/-. 
COILS Wearite ‘‘P ” type, 4/- each. _ 

Repanco. L. and Med. T.R.F. reaction, 4/6. 

OSMOK MIDGET * Q ”’ type, adj. dust core, wom 4/~ each. 
FERRITE AERIALS (VALVE) M, 8/9; M.L. 12/6. 
FERRITE ROD AERIALS. L. and M. tor transistor circuits. 
OSMOR 10/- each. WEYRAD 12/6 each. Ne 
FERRITE RODS 8’ x #” 3/-; 6” x 2° 3/-; 6” x iG” 3/-. 


QMAX CHASSIS 


CUTTER 
The cutter consists of four parts; a die, a punch, an Allen 
Screw and k 


ALUMINIUM CHASSIS, 18 s.w.g. Plain, undrilled, 
4 sides, riveted corners, lattice fixing holes, 2tin. 
sides, Zin, x 4in., 4/6; 9in. x 7in., 5/9; Lin, x Tin. 
6/9; 18in, x 9in., 8/6; 14in. x 1lin, 10/6; ldin, x 
i4in., 12/6. 

ALUMINIUM PANELS, 18 s.w.g. 12in. x 12in., 4/6; 
14in, x 9in,, 4/-; 12in, x 8in., 3/-; 11 in x Yin, 2/-3 
Sin. x 6in., 2/-; Bin. x 4in. 1/6. 


H.F. CHOKES, all wave, 2/6. Osmor QC1, 6/9. 

T.R.F. COILS A/HF. '7/= pair. 

DUST CORES jin. 4d. DRX1 3/-. Purple Cores tin. 64, 
ALADDIN rORKMEKS and cores, iin. 8d. #in., 10d, 
0,3in, FORMERS 5937 or 8 and cans TV1 or 2, 2in. sq. 
x 2hin. or din. sq. x 1hin,, 2/- with cores. 

SLOW MOTION DRIVES. Epicyclic ratio 6-1, 4/3. 

SOLON IRON 25 w. 200 y. or 


EAGLE 4 TRANSISTOR PUSH-PULL 
‘AUDIO AMPLIFIER Size 4x 13x Zin. 


Powerful, ready built miniature push-pull amplifier with 
Ideal for use with 


output transformer, 4 transistors, 
record players, intercoms., or ‘*BABY ALARM,” 
Complete with full instructions and circuit. 


prick 47/6 9 v. Batt, 2/6 2tin, SPEAKERS 15/- 


MAINS DROPPERS. Midget. 
0.3A 1,000 ohms, 6/- 
0.2A 1,200 ohms, 6/- 


With adj, sliders, 
0.15A 1,500 ohms, 6/-. 
0.1A 2,000 ohms, 6/-. 


BARGAIN SINGLE PLAYER KIT 200/250v. A.C. 


$5.15.0 ‘soe 


WITH 2-STAGE AMPLIFIER 3-WATT 
2 VALVES UCL82, UY85, 
HIGH-FLUX 5in. SPEAKER, 
4-SPEED E.M.I. TURNTABLE, 
16, 33, 45, 78 R.P.M. ACOS 
CRYSTAL PICK-UP FOR L.P. STD. 
RECORDS, 7in., 10in., 12in. 
Cut out Mounting Board [23 x 9Zin, 


ARDENTE TRANSISTOR TRANSFORMERS 

D3035, 7.3 CT:1 Push Pull to 3 ohms for OC72...... 11/- 
D3034, 1.75:1 C.T. Push Pull Driver for OC72..... - i1/- 
D3058, 11.5:1 Output to 3 phms for OC72, etc. ...... 11/- 
D167, 18.2:1 Output to 3 ohms for OC72, etc..... o- 12/- 
D239, 4.5:1 Driver, Zin. x din. x din,.........005 11/6 


D240, 8.5:1 Driver fim. x tim. x 4Fin...........05 
ARDENTE TRANSISTOR VOLUME CONTROLS 
VC1545, 5K with switch, 5/3. VC1760, 5K with switch 10/6. 
DEAF AID EARPEICE Xtal or magnetic, '7/6. 

SUB-MIN, JACK and PLUG, 3/6 pair. 2.5 mm or 3,5 mm, 
MIKE TRANSFORMERS 50:1, 3/9. 

P.V.C. CONN. WIRE, single or stranded, 2d. yd. 

TWIN P.V.C. FLEX, 2 amp., 5d. yd. 3-core 1/-. 

SLEEVING 1 or 2 mm., 2d,; 4 mm. $4.; 6 mm.,, 5d. yd. 
Bib Cutters 3/6. Insulated Side Cutters, 8/6. 

Panel mounting fuse-holders 2/-. Fuses 60 mA to 5a., 6d. 


FAMOUS MAKES 
PLASTIC RECORDING TAPE 


Double Play ‘7in. reel, 2,400ft. 
5in. reel, 1,200ft. 


Spare Spools 
i +» 1/ 


Vin. reel, 1,800ft. 
5iin, reel, 1,200ft, 
Sin. reel., 900ft. 


Long Play 
Tin. -- 2/6 
Leader Tape 
Standard Vin. reel, 1,200ft. 4 
5in, reel,  600ft. Splicer Tape 3/- 


‘* EASYSPLICE ” Tape Splicer 5/- 


Screws 1 gross assorted 6BA. 6/6, 4BA, 8/6. 
Nuts and Washers 1 gross ea. 6BA 6/6, 4BA 8/6. 


THE ‘‘ INSTANT ” BULK TAPE 
ERASER AND RECORDING HEAD 
DEMAGNETIZER 


Zin. 14/6 Igin. (18/- — 2in. 34/3 

Zin, 14/6 Idin. 18/6 2zin. 37/9 

a el 

in. in. = in. sq. 

fin. 18/- fin. 20/6 +éin.sq. 28/—| 290/250v. A.C. 35/- Leaflet S.A.E. 
Ix4in. 18/- Izin. 22/6 r 


EXPERTS ANSWER ALL ENQUIRIES 


PECIALISTS 


(Export welcome. Send remittance and extra postage, no C.O.D.) 


sharge |/-, Full list, 1/-, C.O.D. 2]- extra. 


48-Hour Mail Order 
337 WHITEHORSE ROAD 
WEST CROYDON t355°7¢ 


THO 1665 


BUILD YOUR OWN 
RECORD PLAYER 


FROM 


£9.19.6 
AND 


SAVE 
POUNDS 


4 Speed Autochange or Single Player units supplied 
with Brand New 2-tone Portable Cabinets 17 x 15 x 8fin, 
Strong carrying handle, gilt finish, clips and hinges. 
As used by Famous Make for 20 gns. models. Ready 
cut-out motor board 14x 18in, Front baffle with 7 x 4in, 
high flux loudspeaker and 3 watt 2 valve UY85, UCL82 
2-stage amplifier ready built on metal chassis 12 x 3 x 
2tin, Quality 3 ohm output transformer, low hum 
level circuit, Volume and Tone controls, 3-core safety 
mains lead. All items fit together perfectly. Special 
instructions enable assembly in 30 minutes, only 
5 wires to join! 12 months’ written guarantee, Available 
separately or package deals as below: 
AUTOCHANGE KITS Complete—as above. 

B.S.R. Monarch UA14 .... £11/10/- P.P. 5/- 

Garrard Autoslim £12/18/- P.P. 5/- 


SINGLE PLAYER KITS Complete—as above. 
E.M.I, Junior 


OR SEPARATELY 


Cabinet with board 14 x 18in, £3/9/6 P.P. 3/6 

cut out to your choice, 

Amplifier with 7x 4in, speaker £3/17/6 P.P. 3/6 
B.8.R. vA £5/19/6 PP, 3/6 

BSR. U.A15/16 ........ £6/17/6 PP. 3/6 

Garrard Autoslim ....,..... £6/17/6 P.P. 3/6 
SINGLE PLAYERS 

Garrard BRP 10 .......... £5/5/= PP. 3/6 

E.MLL, auto stop/start ...... £5/5/- PP. 3/6 

E.ML Junior ............ $3/7/6 P.P. 3/6 


TRANSCRIPTION UNITS 
Garrard 4HF ..........0000 
Philips AGIO1G =... 20s 
Garrard ATG .2csccccseeose 


BARGAIN Stereo/Mono 


£15/15/- P.P. 6/- 
12/5/- PP. 
£10/10/- P.P. 5/- 


NEW MULLARD TRANSISTORS 
OC71 6/-, OC72 7/6, OC81D ‘7/6, OC81 7/6, AF115 
10/6, AF114 11/-, 0C44 8/9, 0C45 8/6, 0C171 10/6, 
AF117 9/6, Transistor Holders 1/3. 

Sub Miniature Condensers, 0.1 mFd, 30 v., 1/3. 1,2,4, 
5, 8, 16, 25, 30, 50, 100 mFd, 12 volt 2/6 each. 


‘©§-11 ’* TRANSISTOR RADIO 


First-class components to make a 6-transistor 2-wave- 
band superhet chassis. Ideal for portable or table 
radio. All parts including BVA transistors, ferrite 
aerial, printed circuit. 8} x 22in., but EXCLUD- 
ING speaker and cabinet, 35 ohms output. ‘Simple 
instructions 1/6 (free with kit) 

£4.5.0 


Speakers 35 ohm., 7/4in., 21/-. 

5in., 17/6; 33in., 15/6. 

TRANSISTOR SUPERHET TRANSFORMERS, COILS 
PRINTED CIRCUIT AND FERRITE ROD AERIAL 


Long and Medium Wave Aerial—RA2W with CAR 
AERIAL COIL, Gin. rod, ;4in., dia., 208 pF. 


UT a Ss eine Somer ae nae tet Rote ats eGR OE 12/6 
Oscillator Coil, P50/1AC, 176 pF tuning........ 5/4 
1st and 2nd LF, Transformers—P50/20C, 470 Ke/s. 
jin. diameter by #in. high, each. Romesh) 
8rd LF. P50/3CC diode detector . 6/- 
Driver Transformer—LFDT4................ 9/6 
Printed Circuit—PCA1, 2}in. x 84 Drilled and 


PrN ss Las hes I ee oe ie ss 9/6 

Jackson ‘‘OO” gang 208+176pF. with trimmers 10/6 
Volunie- control 6B; *DiPicv ace ok tes cw 4/6 
85 ohm Speakers 3}in. 15/6. 5in. 17/6. 7 x 4in. 21/- 
Wavechange Switch 


Constructors’ Booklet with full details...,...... Q/- 
3 ohm Output Transformer OPT1.............. 


ee | 
B.B.C. 2 TRANSISTOR + DIODE — 22/6 
M.W. and L.W. Radio Kit. Earpiece 7/0; Battery 2/3 
Circuit and Details 6d, Real performance. 


SINCLAIR ‘‘ SLIMLINE ’’ 49/6 


2 Transistors plus 2 Diodes. Med. wave kit. Cabinet 
3 x 1{ x jin. Includes earphone, printed circuit 
Ferrite Rod. Guaranteed no aerial required. Batt. 3/6. 


WORLD 
{ 


WIRELESS 


_ APRIL, 1964 


92 Tottenham Court Road, London, W.1. 


400 & 500 c/s TUNING FORK AUDIO 
GENERATORS £4.10.0 2? 


2/6 

A_ self-contained tuning fork resonator in circuit 
with a 12AU7W valve that generates a precise, 
500 c/s frequency output with a Jow harmonic J 
content from an input of 24-28 volts D.C. Output: 1.2 volts r.m.s. 
Four connections only: 1 and 2—Neg. and Pos. respectively; 3 and 4 
Output and Earth. Removed from unused high-quality American 
radar equipment. Size overall: 3} x 3} x 2in. deep. Weight 1 lb. 
State frequency required. 


ALTERNATOR Type 28E0.1 


A superbly constructed machine made 
by Bendix for operation in modern 
U.S. aircraft. Operating speed 4,350 
r.p.m. gives 3-phase output of 208 
volts at 432 cycles and 20 KVA. 
Power factor 1.0. Size overall 15in. long x6in. diam. Fitted with 
gin. splined drive shaft. In perfect 
unused condition. 


VITAMIN *‘Q”’ CONDENSERS 10/- Pose free. 


Much sought after, high-grade condensers which are often 
specified in really important equipment where possible mal- 
function must be kept to an absolute minimum. Vitamin crs 
condensers look superficially like miniature tubular types but are 
glass sealed, oil-impregnated, non-polarized, and brass encased. 
They withstand tremendous extremes of heat and humidity, shock 
and vibration. At least 30 useful values on two component boards 
removed intact from ultra-modern, unused American radar equipment 
and guaranteed perfect. Values range from 0.0015 mfd. to 2 mfd. and 
voltage ratings up to 600 vdce. ~ 


Post 


PRECISION WIREWOUND RESISTORS  10/- °°" 


The very latest miniaturized, plastic encapsulated pillar types with 
centre mounting hole and robust solder tags. Ratings are +—-1% and 
} watt. Sixteen resistors, together with other useful equipment 
removed intact on two component boards from unused American 
equipment in sparkling condition. Values: 2 x 10k, 4x100k, 3x 
1,000k, 20k, 40k, 50k, 55k, 2 x 250k, and 260k. Bargain ofler. 


LINEAR ACTUATOR £4.10”.,¢ 


Compact, rectangular block type unit con- 
taining an aircraft quality reversing motor 
which operates a stainless steel pushrod 
p through a built-in gearbox. Max. load 100lb. Travel 
upto3in. Intended for 24 volts D.C. operation, but will work satisfac- 
torily from 12 volts. Current 44 watts. Fitted with adjustable limit 
switches and slipping clutch. Body attachment is Zin. wide. pedestal 
with jin. diam., bushed fixing hole; pushrod carries spring damped 
stainless steel link fin. wide and drilled with jjin. hole. Other types 
in stock; send for Actuator list. In excellent condition and 
guaranteed. : 


MIGRO SWITCHETTE = 3/- Post free 


Plastic encased, single-pole changeover micro- 
switch with nylon operating cam and screw type 
connectors. Contacts rated 5 amps at 250 volts 
A.C. Size 12 x1 x in. overall. 

Wide range of switches in stock; send for list. 


LIMPET MAGNETS Type 1.—Hycomax 2. 


Size only 1}in. diam. x fin. thick, but made of a fantastic 

new material that provides a lift of 50 lb. ! Finished in 

] black crackle and complete with Keeper. Drilled centrally 
— to take lifting screw. 3 

/- Post and Pkg. 1)-. 


Type 2.—Feroba. A powerful ceramic magnet contained in a black 
enamelled mild steel case that will retain its full power in a lifetime 
of use. Will lift a tremendous 87lb. Size 3}in. diam. x gin. thick. 


Does not require keeper. 12 /6 Post and Pkg. 1} 


$12.10.0. ccs | 


| POWER PACK TYPE 234 


| CONTROL TRANSFORMER 


/ 26 volts, 400 c/s, Stator 11.8 volts, 2-phase 


| stalled). 


i ti in. 


7WW—162 FOR FURTHER DETAILS. 


Carr. 
7/6 


Magnificent series wound, split field : 
motor which is ideal for beam rotation, t (=F 

winch operation, etc. Extremely robust 
unit incorporates a 600 to 1 epicyclic 
gearbox (output speed 12/15 r.p.m.) and 
a magnetic brake to prevent overrun, : 
together with limit switches which allow rotation of approximately 
3 turns in either direction. Originally designed for use on 24 volt 
D.C. to actuate cowl gills on aircraft, but limit switches can be dis- 
connected to provide continuous running in either direction and 
removal of magnetic brake enables unit to be operated on any voltage 


| between 6 and 30 volts A.C. or D.C. Size overall: 12 *33in. diam. 
| with 3in. diam. splined driving shaft x ‘in. long. 
; sumption: 4 to 6 amps. at 24 volts D.C. Excellent Guaranteed Cond. 


Current con- 


1/6 H.P. REVERSING MAINS MOTOR 40/- ¢7"- 


English Electric 1440 r.p.m. Wt. 16lb. 
Totally enclosed capacitor start type employ- 
ing heavy die-cast construction. Suitable 
for flange mounting vertically or horizon- 
tally by tapped holes in integral mounting 
flange. Size overall (less spindles): 5%in. 
long x 4}in. dia. Fitted with in. dia. by 12in. 
long drive shaft at front and in. dia. x #in. 


Carr. 


£4.10.0 


For use with receiver 1392 on 250 volt 50 c/s mains. Double smoothed 
output 240 volts at 600v. 120 mA., 6.3 volts at6 A. Switches required. 
Input and output fused, switched meter reads both in and out voltages. 
Standard rack mounting, size 19 x 10 x 64in. ‘ 


TYPE 810226 
Made by Hughes Aircraft Corp. Stator 11.8 v. 
Rotor 23.2 v. Mounting flange diam. lin. 
Length 24in. Shaft length #,in., diam. 0.12in. 
Complete with flying leads. 


SYNCHRO RESOLVER 


TYPE R235-1-A 
U.S.A. Rotor 2-phase, 


50/ B ; Pos Lo . 


Made by Kearfott, 


400 c/s. Mounting flange lin. diam. Length 
2in. Drive shaft diam. 0.12in. 


CONTROL MOTOR tyre ri0-2B-B 


Made by Kearfott, U.S.A:, 2-phase, 400 c/s in- 
put which can be 115 volts to each phase, or 
115 volts to ph-1, and 57.5 volts to ph-2. 
Length overall 2}in. Mounting flange diam. 


1};in. Shaft diam. 0.175in. 


INSTRUMENT CASEHANDLES 


2/6 per pair. Post and Packing 1/-. 


Beautifully styled, cast, polished, and heavily chrome plated handles 
size 83in. long, $in. tapering to iin. wide X144in. high (when in- 
Fitted with 4 BA integral fixing studs on Shin. centres. 
A new, high quality product at a real bargain buy. 


STANDARD SOLENOIDS 


Specially made, high grade Solenoids in 
four basic frame sizes and for 12 v. D.C. 
or 240 v. A.C., pull or push operation. 
State requirements. 


TYPICAL UNITS TYPE 1 
Max. pull 9 oz. ~~ Stroke 4 


in, to Zin. 


TYPE 2 


12/6 Post and Packing. 1{-. 
Max, pull 18 oz. Pare aut ; 


14/6 Bes on 


send for full data and range, 


Stroke fin. to Jin. Size 2 fin. 


Other types available, 


Size 2in. long. Build dia. f) 


+ 


 Aprit, 1964 


- 3-bladed 6in. fan. Size 7}in. diam. 4in. deep. 


specialist skill, 


1A. MODEL CONTROL POWER PACK 


A_ complete kit—mains transformer, rec- 
tifier, and smoothing condensers—all 
the components to make a splendid 12 
volts, 1 amp. power pack for model control, 
charging, etc. Supplied 

with full wiring instruc- 1 8 
tions. / 


KAZAN 
Nall (A Rasy 


iy | 
a 
eel 
BURGLAR ALARM KITS £4.10.0 Additional entry 

. s“ points 7/6 each. 
Adl the components to make a foolproof burglar alarm system 
that can be applied to doors and windows to give instant and 
continuous warning on opening or even if wiring is cut. Based 
on professional types using a reed switch and magnet system which is 
simple to install and operate and undetectable when in place. Kit is 
supplied to safeguard up to 4 entries, but an unlimited number of entries 
can be safeguarded for only 7/6 per entry extra. Complete kit is 
supplied with full instructions for installation and operation. 


Basically a high-grade Microswitch, cunningly g 

assembled in a special frame to make a fabulous ‘panel 
switch that requires only a single tin. hole to mount. Makes 
an ideal ‘‘ Secret”? switch and is first-class for indicator boards, 
table lamps, transistorised equipment etc. Size j;in. wide x #in. high 
x jin. deep (at rear). Fitted with Hin. long dolly. Not new, but 


removed from unused American Missile Equipment and fully guaran- 
teed. Two for 6/- post free. Send for switch list. 


Post and 
‘packing 2/6. 


6 volt, 40 Ampere ‘Hour 
LEAD ACID BATTERIES 


A really superb quality battery with modern, 
soft separator units, built into a robust 
metal case with hinged lid and acid resistant 
carrying strap. Size overall: 9 x 4 x Qin. 
high. Unused and in perfectly stored 


condition, $1 .0.0 Carriage 5/-. 
Post and 


EXTRACTOR FANS 27/6 72:.2"7,.6. 


Brand, new, 230/250 volts A.C. mains operated extractor 
fans, complete except for external shrouding which 
can be readily made up from simple sheet metal wrap- 
ping to suit any particular installation. Continuously 
rated, smooth, silent-running induction motor, balanced 


REAR SEAT SPEAKER KIT For Cars 


A complete kit for adding a second 
speaker to your car radio plus the 
facility of separate control of output 
from either or both at the sound 
level required. Kit consists of high 
quality 7 x4in. elliptical loudspeaker, 
speaker fret, 3-position control with 
“3 . . potentio-meter to govern output level 
from each speaker, colour coded and partially connected wiring, and 
full instructions to add this de luxe accessory to your car without 

Complete kit, only |- 
Post free. 


ELECTRONIC TACHOMETER £4.10.0 0 caniave 3% 


Specially made for Proops to a unique CZ 
design giving greater accuracy than = e- 
ever before! Uses a brand new trans- 
istor circuit operating on induction 
principles that does not require 
connection to contact breaker or 
interfere in any way with the engine 
ignition system. Can be fitted in 
minutes without special skill, and is 
supplied with a universal mounting 
bracket that ensures ready installa- : 
tion to any car where dashboard space is not available. Trans- 
istor unit utilizes printed circuit board technique and top grade com- 
ponents, and is entirely contained within a magnificent aircraft quality 
instrument with 3-inch circular dial and huge 270 deg. scale that gives 
really accurate, instant check readings to within 1%, of engine speed up 
to 8,000 r.p.m. Provides a first class, dependable instrument that pays 
for itself quickly in essential tuning facility, economical motoring, 
precise gear changing, and that extra feature that earns its place in any 
car. Present supplies are for 4-cylinder, 4-stroke, 12v. positive 
earth systems only. Complete with mounting bracket and fit- 
ting instructions. 


PROOPS 


BROTHERS LTD., 


WIRELESS WorLD 


52 Tottenham Court Road, London, 
Head Office and mail order enquiries, Dept. M. LANgham 0141 


STE 


CADMIUM SULPHIDE PHOTOCELL 


New, inexpensive photo-conductive 
cells which act as light-sensitive re- 
sistors that increase conductivity 
with increased light. These are 1 5,000 
times more sensitive than selenium 
cells, with greater reliability, and can 
easily be built into a wide range of 
simple circuits. Typical uses include 


TYPE 2 


TYPE 1 
automatic light controls for home and car, flashing barricade or break” 
down lights, exposure meters, brightness controls, relay operation, 


and many other devices. Requires only simple low power source from 
battery or mains transformer. Two types available: 

TYPE 1.—Max. voltage 200 v. Output 0.5 W. 10 zs 

Sens. range 400-800 mu. / post free. 
TYPE 2.—Max. voltage 150 v. Output 0.15 W. Both types have a 
resistance range of 5 megohms at zero to 500 ohms at 1000 lux. 
Sensitive range is 400-800 mu. Supplied with 8/6 
specification, instructions and typical circuits. post free. 


DIRECT READ-OUT TUBES 


XN3 ‘*‘ Numicator’? read-out indicators scaled 0-9 and 
for operation from 180-300 volts D.C. Unit is con- 
tained in cylindrical glass envelope size 2in. diam. x 
1Jin. high with wire-ended connections. Figure height 
zin. Can be used in single circuits to give numerical 
indication or to form basis for electronic counters with 
speeds up to 5 kc/s. New current production units com- 
plete with specification, performance £1 1 0 0 

data and typical circuits. Ld ®~ each. 
Set of cold cathode tubes to make one counting stage of 
counter, 10/6 extra. 5 kc/s counter and gate circuit on 


150 c/s. 
request. 


SEALED RELAY 


2-POLE P.& Pe. 
CHANGEOVER 1 2/ ye 


Contains twin coils wound in series on a sintered frame 
and fitted with leaf spring operated silver contacts. Coil 
resistance 5,000 ohms, nominal voltage 26.5 vy. D.C. 
Contact capacity 2A. In metal case with integral mounting 
screws and glass sealed hook-on contacts. Size lin. sq. x 
liin, high. Removed from unused ultra modern equipment 
and guaranteed serviceable. Send for complete Relay List. 


DRY REED SWITCHES 


Basically a pair of gold diffused reed contacts hermetically sealed in a 
glass tube filled with inert gas. Contacts can be actuated by per- 
manent or electromagnets and so form ideal devices for a wonderful 
range of inexpensive devices such as burglar alarms, limit switches, 
position indicators, r.p.m. counters, night light controls, door bell 
switching, level controls, etc., etc. Reed switches have tremendous 
reliability factors and a working life of about 100 times that of micro- 
switches, and the uses to which they can be put is limited only by 
imagination. Each switch is supplied complete with specifica- 
tion, instructions and ideas 


(a as 


information. Suitable magnets 1/- extra. ™ each, post free. 
REED SWITCH COILS 4/- 4: 


Specially manufactured to provide electro- ove 
megnetic operation of Dry Reed Switches. 

Coil is simply pushed over glass tube envelope of switch and located 
round switch contacts. Size overall: 3in. diam. x fin. long. Two 
types are available: Type 1—operates from any D.C. voltage 
from 1} to 6 volts; Type 2—operates from any D.C. voltage 
from 6 to 12 volts. Please state type required when ordering. 


@ APNI Transducer Unit, 8/6. @ FILAMENT TRANSFOR- 
@ IN70 Diode Germanium MERS. High quality drop- 
Point Contact Diode, equi- through type. Size: 3 x 
valent OA85. Max. re- 2) Xx 3iin. deep. Input: 
verse voltage 115 v. Max 200/250 volts A.C., 50 cycles. 
forward current 150 mA. Output: 6.3 volts centre 
Two for 2/6. tapped at 4 amps. New 


@ WESTINGHOUSE  SILI- and guaranteed. Tremen- 


dous bargain offer, only 
CON DIODE. Type RCTD. 5/-. Post and packing 2/-. 


Max. P.I.V. 1,000 R.M.S. 
330 v. Max. current 500 @ 120 VOLTS NEON M.B.C. 
mA. 7/6. Single base contact. Six 


for 7/6. Post free. 


@ MAINS NEON S.B.C. Twin 
base contact. Ten for 17/6. 
Post free. 

@ PIEZO CRYSTAL com- 
plete element with ribbon 
contact leads, ten:for 12/6. 


@ AR88 WAVECHANGE 
SWITCHES. Ceramic waf- 
ers. Unused in original 
pack10/-. Post and Pkg. 1/6. 

@ EDISWAN XAI101 TRANS- 
ISTOR (equivalent Mullard 


OC45) two for 6/-. 
MINIATURE NIFE CELLS Leakproof, nickel iron accumu- 
lators providing 1.2 volts at 
24 ampere hour, size only 3} x 1 x 3 inches high. Can be used singly 
or in multiple units for lamps, bells, electronic flash equipment, 
portable radios, models, controls, ete. 1 5 /- Carr. 
Set of six cells only 5/-. 


W.! 


Shop hours 9 a.m. to 6 p.m, Thurs. 9 a.m. to | p.m. OPEN ALL DAY SATURDAY 


7W W—163 FOR FURTHER DETAILS. 


115 


116 


G7 


F, ~ 


MINIGRAM TRANSISTOR | 
PORTABLE RECORD PLAYER 


@ Made by well known 
British manufacturer. Fea- 
tures ready built 4-transis- 
tor printed circuit | watt 
amplifier, elliptical speaker 
and volume control. Low 
current. Starr, constant 
speed 45 r.p.m. turntable 
with crystal pick-up. 
Strong moulded two colour 
cabinet with handle. Plays 
anywhere on long life 
9 volt battery. Requires 
less than half an hour’s work to connect up 
using ready built units and easy instructions, 
TOTAL a 
COST 79/6 5/— (Battery 3/9). 

Or Amplifier with volume control and 5 x 3-inch 
Speaker, 4-Transistor, 35/-. P.P. 2/—, 


9 volt Starr Player with Pick-up 39/6. 


P.P. 2/6. 
And Two-Tone Case 5/-. P.P. 2/=. 


MARTIN RECORDAKIT 


BUILD A QUALITY PORTABLE TAPE 
RECORDER. 


@ Pre-Built Equipment—6 Valves—Collaro Studio 
Decks—Portable Cabinets with Speakers. 


TOTAL P.P. 
cost” £26 5 
OR Deck 10 gns. P.P. 5/-; Amplifier II gns- 
P.P. 3/6. Cabinet 5 gns. P.P. 3/6, 

TOTAL P.P. 
| FOUR TRACK | cost £30 ge 
Or Deck £11, PP. 5/-; Amplifier 12 gns. P.P. 5/6. 
And Cabinet 5 gns. P.P. 3/6. 
All complete in every detail. 
on request, 


Illustrated leaflets 


NEW! TRANSISTOR INDUCTANCE 
BRIDGE 


Model 66. 
meter, etc, 


IuH to 00H. Fitted edgewise 
Q and Tan measurements, £18.0.0. 


% SINCLAIR MICRO-6 ............... 59/6 
3 SINCLAIR SLIMLINE ............... 49/6 
% SINCLAIR MICRO INJECTOR... 27/6 
4-TRANSISTOR MIXER UNIT...... 59/6 
TAPE JACK TUNER.........ccccccsss 29/6 
10-WATT HORN TWEETER......... 29/6 
20-WATT SUPER TWEETER......... 69/6 
TWO-CHANNEL MIXER ............ 19/6 


ea 


PERFORMANCE UNITS 


WIRELESS WORLD 


10 WATT TRANSISTOR HI-Fi EQUIPMENT | | 


@ PRINTED CIRCUIT CONSTRUCTION @ 


%* POWER AMPLIFIERS—Two versions: 
6-Transistor and Rectifier on 4x 24-inch panels 
100mV input for 10 
watts with 0.25% distortion at 400 c/s. 60dB 
3 and 15 ohm versions. 
current, only 300mA and 150mA respectively. 


@ 15 ohm 10 watt 


+ 1dbB 40 c/s. to 20ke/s. 
feedback. 


@3 ohm 10 watt 


Bull, £5.10. 


Built 


7-TRANSISTOR RECORD/ 
PLAYER/RADIOGRAM 
AMPLIFIER 


@ 4 watt peak output. 
@ Full Treble and Bass boost and cut. 
@ 40 c/s to 20 kc/s. + 3 dB. 


@ Inputs for Pick-ups, Radio Tuners, 
Microphones, mixers. 


@TWO VERSIONS AVAIL- 
ABLE. 

12/18 volt for 15 ohm speakers (mains 

unit now 60/= extra). 

9/12 volt for 3 ohm speakers (mains 

unit 49/6 extra). 

@ Size only 6 x 24 x 2in. 

Ideal for mains or battery, portable or 

domestic record player, grams, etc. 

Or car. 

Built Ready P:P. 

Bulle Rendy $519.6 FF 


MARTIN AUDIO KITS 


Unit |. 5-Stage Inputs ......... 47/6 
Unit 2. Pre-amplifier ............ 37/6 
Unit 3. 3-Channel Mixer...... 79/6 
Unit 4. Tone Control Unit... 62/6 
Unit 5. 10-Watt Amplifier ...£5/12/6 
Unit 6. Mains Unit ............ 52/6 


Inter-Connecting Units designed to 
construct all Transistor Audio Equip- 
ment. Leaflets on request. 


Low 


P.P. 2/6 £5.19.6 


ARANTEED HIGH{ @ Mains units for either of above 69/6 
—will run two amplifiers. Either type P.P. 2/6. 


COMPLETE CIRCUIT DIAGRAMS FREE ON REQUEST 


3% PRE-AMPLIFIER AND CONTROL UNIT. For use with either of above amplifiers or: 
valve types—Hum-free—2;mA drain—Battery operated or from above mains units—8 inputs be- 
tween |.5mV and 300mV—for all pick-ups, microphones, tuners, tape replay, separate treble, 
bass and volume with cut and boost—4-position low pass filter-—40 c/s roll-off, etc. Panel size9 x 24”. 


@ CALL FOR DEMONSTRATION AND HEAR GUARANTEED HIGH PERFORMANCE @ 


e@ HIGH GAIN 


PERFORMANCE EQUAL TO VALVE 
«=, UNITS OF FOUR TIMES THE PRICE 
$ AND MANY TIMES THE SIZE. 


@ LOW DISTORTION 


@ MAINS OR BATTERY 
@ LOW NOISE 
@ MONO OR STEREO 


@ PRE-AMPLIFIER 
Built 


@ Dark brown and gold panel plate 8/6 @ 


APRIL, 1964 


P.Ps 
2/6 


£5.10.0 


@ VHF FM TRANSISTOR TUNER @ 
(As described in December 1963 Edition of 


** Radio Constructor "’.) 


* 5-Transistor. 
¥* 4 Diodes. 


* Full coverage 87 
to 105 Mc/s. 


AFC and AVC. 
rinted circuit de- 
sign of high sensiti- 
vity and quality. 
Output for valve or 
transistor amplifiers. 
Size 34 x 24 x 4in. 
Simplified building 
instructions. Oper- _ 
ates from 9 volts 9/10 
mA. All parts sold 
separately complete 
with dark brown and 
gold panel plate. 


TOTAL 
COST 2 
(Cabinet assembly 20/- extra) 


PAP. 
2/6. 


£7.19.€ 


Detailed Circuit Book on Request. 


PORTABLE TRANSISTORISED eh 
TEST EQUIPMENT 


*KNOMBRE X 
AUDIO GENERAT- 


OR. 10 to 100,000 c/s 
Sine/square. £16/15/-, 
with batt 


POST and PACKING 
2/6 ANY TYPE 


DETAILED LEAF- 


@ 
| LETS ON REQUEST @ 


je NOMBREX ALL 
TRANSISTOR _ SIG- 


NAL GENERATOR... 


150 ke/s. to 350 me/s. 


AF, RF Mod, etc., £9/10/-- 


batt., 
%* NOMBREX TRAN- 
SISTORISED RESIST- 
ANCE CAPACI- 
TANCE BRIDGE. | pF 
to 100 mfd. | ohm to 100 
meg., leakage test, visual 
null indicator. £8/5/- with 
batt. 

%* NOMBREX TRAN- 
SISTORISED POWER 
SUPPLY UNIT. | to 


with leads, etc. 


15 v. D.C. up to 0.1 
amp. 230/250 v. A.C, 
mains. £6/10/-. (New 


prices as announced by 
Nombrex Ltd.) 


1 to 200 Mc/s. FIELD STRENGTH 


METER Sool ccciccags atten Stree 69/6 

*i-WATT 4-TRANSISTOR 9v.30hm. 39/6 
(Amplifier 4 x 24 inches) 

5-HOLE CHASSIS PUNCH KIT... 49/6 


MEDIUM WAVE 3-TRANSISTOR 
PRINTED CIRCUIT SUPERHET 
TUNER 


HEADPHONES 2K ohm 12/6; 4K ohm 14/6 
STEREO HEADPHONES ............. 3 gns. 
STEREO STETHOSCOPE HEADSET 25/- 
RESISTOR SUBSTITUTION BOX... 37/6 
CRYSTAL MONO STETHOSCOPE... 10/6 
MAGNETIC MONO STETHOSCOPE 12/6 
TRANSISTOR SIGNAL INJECTOR 39/6 
FULLY DISAPPEARING CAR AERIAL 35/- 
TEST LEAD KIT WITH POUCH...... 8/6 
CAPACITOR SUBSTITUTION BOX 29/6 


nn nSnsosenmsneene see ees 
new an eomion araocue] | MOENIRY’S RADIO LTD. 


303 EDGWARE ROAD, PADDINGTON, LONDON, W.2. 
OPEN ALL DAY SATURDAY. 100 yards from Edgware Road Tube Station. 
PADdington 1008/9. OPEN MON. TO SAT. 9-6. THURS. | o’clock. 
@ CALL IN AND SEE US — ANY TIME @ ELECTRONIC COMPONENT SPECIALISTS @ 


84 PAGES (SIZE 10 x 74in.), PACKED 
WITH HUNDREDS OF NEW ITEMS. 
PRICE REDUCTIONS. FULLY DE. 
TAILED AND ILLUSTRATED. TRAN- 
sISTORS — COMPONENTS — HI-FI 
EQUIPMENT. 2/6 POST FREE. 


7WW—164 FOR FURTHER DETAILS. 
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WIRELESS 


PORTABLE GEIGER COUNTERS 
FOR MEASUREMENT OF RADIO-ACTIVITY 


offered at a fraction of cost @ Sup- 
plied with G5H Tube, for testing 
Gamma radiation. Supplied com- 
plete with instructions, haversack, 
cables and probe. 


£7.10.0 pp. 10/-. 


(Batteries extra.) 


BRAND NEW 
M2H Tube for 
Beta Radiation 


measurement 


for liquids 22/6 
extra. 
SEE NEW CAT. 


FOR FULL DETAILS 


100kc/s QUARTZ CRYSTALS 
2 Pin; OCTAL or 3 Pin I5/- ea. 
I 


BOO UKG(Si2 Pintvcnccseos teres 5/- 
455 Kc/s. (AR88)............ 12/6 
PIROM4DG OKC] s) sie tesgacse 15/- 
D, O00 \KC/s:- 2: Pitts..ca-ccrrss 10/- 
LOuPicl se: Pits cenenes eeawet 15/- 
27.255 Mc/s. Radio Control 15/— 
HC6U 18 Mc/s. to 46 Mc/s. 7/6 


80 frequencies 0.005% Acc. 
Over 600 frequencies in stock. 
See new crystal lists. 


ZENER REFERENCE 
DIODES 

te 1N430 8 to 8.8 volt, 0.2% sta- 
bility from —55°C to + 100°C 
45/- each. 

%& 1N429 5.9 to 6.5 volt, 1%sta- 
bility from —55°C to + 100°C 
15/- each. 


CATHODEON 
MINIATURE 
CRYSTAL OVEN 


6 or 12 volt A.C./ 
D.C. 80°C. for 
HC6U or 2M cry- 
stals. 
Brand 22/6. 
Peponti=s 


new, 


@ GSI0CS Dekatron Display 
Tubes 25/-. Base 2/-. 


@ 931A Photomultipliers, 60/-, 
with base, 


@ 89D (CV2193) Double 
Beam ’Scope Tube 59/6. 


Renner res rrr a SY 
THE HE-30 4-BAND COMMUNICATION RECEIVER 


Outstanding Bandspread Selectivity and 


Sensitivity with a built-in Q-multiplier 


combine to make the HE30 one of the 
fest general coverage bandspread Re- 
ceivers available at this price. Covering 
550 ke/s.=1600 ke/s., 4.8 Me/s.-14.5 Me/s., 
1.6 cm., 4.8 Me/s., 10.5 Mc/s.-30 Me/s. For 
amateur bands an illuminated slide rule 
dial is provided, calibrated every 5 ke/s. 


; on 80 and 40 metres taking 16 revolutions 


of the bandspread dial to cover each of 
these bands every 20 ke/s. on 20 and 15 
metres and every 15 ke/s. on 10 metres 
plus an edgewise 8-metre. For the SWL 


a 0-100 logging scale for instant reset plus coverage from 0,55-30 Mc/s. The 8-valve 
plus Rectifier superhet circuit provides an R.F. stage with an Aerial Trimmer for peak 
performance plus 2 TF stages for improved sensitivity of 1.0 microvolts for 10 db8/N ratio 
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SILICON POWER RECTIFIERS 


Made by G.E.C. (U.S.A.). Rated 
1OOPIV 160 amps. Surge 1,800 amps. 
Bridge connected, Fitted four 
high temperature silicon rectifiers 


on finned heat sink as illustrated. 


£1 0 P:P 5/65 


PLESSEY CASTANET CAPACITORS 


Small circular type. Single hole mounting. Size } 
Large capacity. 

750 mfd. 3 volt 
250 mfd. 


x Zin. diameter. 
140 mfd. 30 volt 
10/— 50 mfd. 70 volt 
S.T.C. TANTELUM CAPACITORS 


67 different types in stock—polarised and non-polarised. 
high temperature. Prices from 3/6. 


Standard and 


MULTI-RANGE TESTMETERS 


*& PT34 | K ohm/volt ...... £2" 15.0 
* Mi 2 2 Pay Thee 42 9 6 
% THL33 2 f Read tareics £3 15 0 
xe EPIOK 10 7 Saye wattias £4 9 6% 
ye ITI-2(200H) 20 os » (illus) £5 5 O 
te TP55 20 “h Peas £5 19 6* 
+e EP30K 30 # haere se £6 19 6* 
* 500 30 " Rei tacasiees £8 19 6* 
ye CEPSOK 50 te ca eecce: £9196 
*Leather case available. 


See Catalogue for full details. 


EDGE- 
50-0-50yA. 


MODEL SB305 
WISE METER. 
25/-. P.P. 9d. 


GARRARD 2-TRACK BATTERY TAPE 
DECK 

9 volt operated, 2 track, 2speed. Brand 

new, fitted heads, etc. Supplied complete 


with cassette. Brand New. £1N/15/-. 
PLP. 3/6, 


SR 
METER BARGAINS 


RA STE 


TRADE ENQUIRIES IN- 
VITED ON ALL ITEMS. 


a a SE RTE 


The BFO variable pitch control can be used to separate CW stations whilst the Q- 
multiplier adds the selectivity needed for crowded phone band operation. Controls: 
Function Switch, Audio Gain, Selectivity (Q-multiplier), Frequency (BFO), Band 
Selector, IF-gain, Trimmer, AVC-MCV Switch, Anl. Switch, Main Tuning, Bandspread 
Tuning and Headphone Jack, Selectivity—60dB at 10 ke/s., 0.8 ke/s. at 6 dB (with Q- 
Multiplier), TF—455 ke/s. External P.M. Speaker reqd., 4 or 8 ohms impedance. 
Output 1.5 watts. 8 modern Miniature B7G Base Valves and 5Y3 40 G 
Rectifier. Size 15 « 10 x 7jin: Grey ersckle finish, ns. 
Full instructions and circuit diagram supplied. Carriage Free, 


@ LEAFLET ON REQUEST @ 


50 Microamp 24in. square MC......... 35/- 
SR40 or RX60 4-WAVE foji00,A in. f. D.C. ccc... 35/- 
BAND COMMUNI- | mA 2hin. flush round.ess.c..ceseeeess 30/- 
CATIONS RECEIVER [0/500uA. Qin. oececccssecseceececceceeee 15/- 
‘ 0/500uA. 2tin. flush mounting, D.C, 20/— 
‘ f HE30— e } 
Sele See te BrO__| 220-22 mA., 2tin. flush. D.C....... 12/6 
si ans E 
0/15 volt M.l. 2din. JABAL Chutes: 
eae Sen Yessy Ses [15 volt MI. 2tin. FR. A.C 8/6 
Noise Limiter, etc. 550 ke/s. MINIATURE PANEL METERS 
to 30 Mc/s. Size 13gin. x]*0/50uA (D.C.) 39/6. *0/5mA (D.C.) 27/6 
8; x 5gin. Weight 12 Ibs. ]*0/500uA (D.C.) 32/6. *0/300V (D.C.) 27/6 
£24/15/-. Carr. & Pkg. 12/64 0/! mA (D.C.) 27/6. “*S"’ Meter 35/— 


Leaflet on Request. 


nero 
MINIATURE OSCILLOSCOPE MODEL CT84] MAINS AND BATTERY RECORD DECKS 


High sensitivity ’scope, fully portable with Mullard 
DG7/5 22in. tube. 

10 c/s to 40 kc/s. FREE running Time Base. Single 
Sweep. Pulse Monitoring 50 m/sec. to 0.I. sec. 
Y Plate Sensitivity 40 v. per cm. 3 dB 25 c/s. to 2 


6 
%& Garrard Autoslim 4-speed UO) 
%e ~Unplugable Head Version ............ £619 6 
or Stereo Version 0 
% SRPIO 4-speed or BSRGU7 0 
%& Garrard AT6 with Stereo Cartridge, 
Ate esata Aeeatuales aesee £10 19 
te AT6 with Mono head .............0.45 
P. & P. 3/6 any type above. 
%*& 9 volt Star, 45 r.p.m. 6 
%& 45 and 33 r.p.m. Star, 9V 6 
%& 45\r.p.m. Garrard 6V 2.00.02 c2...s000.e £12150 
%& 4-speed B.S.R., 9V 0 
P. & P. 2/6 any of above. 


4-speed s....J...08 


ALL COMPLETE with ARM and CARTRIDGE. 
%& BSR UAIS 4-speed 


a akabiacm te ct sas £5.19 
ena £6 10 


eeaveeatus canes £7 10 
Sante aes Lome 


6 
£10 10 0 


QUALITY MICROPHONES 
(See new Catalogue for full range) 


d to 35 dB Gain on Amplifier. Full} DFl 50k Dynamic with Stand......... £2 12 6 
peabars antes rand Controls. 22/30 volt D.C.| DM304 Stock 50 ohm/50k ............ £5 5 0 
operated. Simple conversion to mains. Complete fo eh lee sae APT Be re 3 § 
i rysta UNO I iacavesesueccnnwerces 
py Poses Coe & Pkg. BARGAIN BUY— | DMI6HL Dual impedance..........66 £7 7 0 
£16.10.0 7/6. LIMITED NUMBER| 100C Crystal with Stand ............... £119 6 

LEAFLET ON REQUEST Adjustable Table Stand (P.P. 3/6) ...... Clie se6 


7W W—165 FOR FURTHER DETAILS. 


All Brand New Boxed. 
*Available Clear Plastic Front or Black 


Moulded. State which. 
po i 
AMERICAN 
SILICON RECTIFIERS 
IN253 100 PIV 65 v. RMS 3 amp...... 10/- 
TM4I 400 PIV 280 v. RMS 3 amp....... 10/- 
TM64 600 PIV 420 v. RMS 3 amp....... 17/6 
1N249 100 PIV 45 v. RMS 20 amp.... 35/— 
INI1T86° 200 PIV 35 -ampiisscce.csscenes 45/- 
ASU 50. PIV EA TO camps ckecdrszcore she 75/- 
POUT SOs PINS 250s amips-srccc nero ceeneee 85/- 
BY100 6/6; BYEI3 I0/-; GJ3M 4/-. 
BRAND NEW 


TRANSISTORS AND RECTIFIERS 


From Stock. A vast range of Brand New 
types. See our latest 84 page Catalogue, 
2/- post free. 


e 
Henry's Radio Ltd. 
303 EDGWARE ROAD, LONDON, W.2. 
PADdington 1008/9 
Open Monday to Sat. 9-6. Thurs. | o'clock. 
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AMERICAN RECORDING TAPE. Standard 
play Sin. spool, 600ft., 9/6; 53in. spool 850ft. 
11/9; Zin. spool 1,200ft. 14/9; long play 5in. 
spool 900ft. 12/6; 52in. spool 1,200ft. 15/-; 
Jin. spool 1,800ft. 19/6. 


ee lS eee ee 
Radio Tuner, suitable for use with amplifiers 
and tape recorders, complete with standard 
Jack plug, covers medium waveband, with 
instructions, 29/— each. 

Seer ES eT ERIE EE RE EEE, 
B AD140 25/— OA73 3/-,OC36 21/6; OC76 8/6 
AF102 27/6 OA79 3/-| OC41 8/-|OC77 12/- 
AF114 11/—| OA81 2/-| OC42 6/-— | OC78 8/- 
AFILI5 10/6, OA85 3/~| OC43 12/6) OC79 8/- 
AF116 5/—| OA86 4/-| OC44 5/-| OC81 5/6 
AF117 9/6, OA90 8/-| OC45 5/—| OC82 10/- 
AF118 20/-] OA91 8/-|OC46 27/6 | OC83 4/- 
AF124 11/—| OA95 3/6; OC47 30/—| OC84 8/- 
AFI125 10/6) OA200 5/-|OC57 16/—-|0C122 16/- 
AF126 10/—|OA202 5/6)}0C58 17/6|0C123 20/- 


MULTI-RANGE TESTMETERS 


OUR 196456 PAGE CATALOGUE IS NOW 
AVAILABLE, PLEASE SEND I/- IN STAMPS 
FOR YOUR COPY. TRADE CATALOGUE 
ALSO AVAILABLE FOR WHICH PLEASE 
ATTACH YOUR BUSINESS LETTER 
HEADING. FREE CATALOGUE SUP-§ 
PLIED WITH ALL ORDERS RECEIVED. 


Caby B20... £610 0 
Eagle EPIOK £4 12 6 
Model200H £5 5 0 
Eagle EPS5OK £9 19 6| Eagle EP30K £6 19 6 


Taylor I27A £10 0 0 


Eagle TK20A £2 9 6 


GRAMOPHONE UNITS 

BSR TU12 unit, with Mono TC8H Cartridge, 
£3/19/6. 

BSR GU7 unit, with TC8M or TC8H Cartridge, 
Mono, £4/15/-. 

BSR GU7 unit, with TC8S C’ridge, Stereo, 
£5/5/=. 

Garrard Autoslim, automatic, with GC8 


VALVES 
DK9%6 7/9 | PCF80 7/6) PCF82 9/6 
DAF6 6/9 | PCC84 7/6 | PCL82 9/- 
DF96 6/9 | PL82 7/6 | 6V6G 4/- 
DL96 6/9 | PY83 7/6 | 6K7G 2/- 
ECC8I 5/- | UABC80 7/6 | S&AM6é 3/6 
ECC82. 5/6 | UAF42 = 7/6 res a 
ECC83 6/-| UBF80 —-7/6 ! 


AF127 9/6)0A210 9/6/0C59 18/6/0C139 8/- 4 3/6 i A 

GET113 6/9| OC1EW locso 17/6 | OG140 19/- ff ECC84 7/6 | UCH42 7/6 ice 46 bs Bigas See £7/ a se enti 
GET114 6/6 35/-| OC65 22/6) OC141 381/- ECC85 7/6 | UL41 7/6 | 354 5/6 arrar utoslim, automatic, w 

GET115 9/6} OC19 25/-|OC66 25/—|0C169 10/- Stereo Cartridge, £8/10/-. 


ECH8| —7/6 | EYSI 8/- | 6xEG 4/9 
EBC41 7/6 | PL8I 8/6 | 6L6G 7/6 
EF4] 7/6 | PL36 9/6 | 6Q7G 5/6 
ECL80 7/6 | PCL83 9/6 | 6X5G 5/- 


MICROPHONES: 


Acos Mic. 39/l£1 12 
Floor stand matte 
I 


GET116 OC22 28/—| OC70 6/6|OC170 8/6 
17/—| OC23 38/6) OC71L 4/3} OC171 9/- 
GET120 O0C24 ~ 29/-| OC72 5/6 | 0C200 10/6 
30/-| OC25 12/-| 2x0C72 0C201 29/- 
OA5 6/-|OC26 25/-| Matched OC202 24/6 
OA6 5/6} OC28 24/6 Pair 16/—| OC203 13/- 
OA7 6/-| OC29 25/6} OC73 16/—| 0C204 19/- 
OA10 8/-|0C30 40/-| OC74 8/—| 0C205 30/- 
OA70 3/—' OC35 —-12/-' OC75 5/6! 0C206 30/- 
SETS OF TRANSISTORS 
Set No. I: Comprising OC44, 2 x OC45, 
OC8!I. Driver matched pair OC81, 20/-. 
Set No. 2: Comprising OC8I Driver, matched 
pair, OC8I, 10/-. 


Garrard Autoslim de luxe with GC8 Mono 
Cartridge, £11/5/-. 

Garrard Autoslim de luxe, with EV26 Stereo 
Cartridge £12. 

BSR Monarch UAI4, with TC8 Mono Cart- 
ridge, £6/6/-. 

BSR Monarch UAI4, with TC8S Stereo 
Cartridge, £7/7/-. 

BSR Monarch UAI6, with TC8 Mono Cart- 
ridge, £6/19/6. 

BSR Monarch, UAI6, with TC8S Stereo 
Cartridge, £7/19/6. 


Acos Mic 40 19 6 

BM3 Microphone 

£2:-5:°—0 
6 
0 


Floor stands MS4 
3 sections £2 19 
Table top stand 


Table Stand 12 
Mic. 100C £1 19 
Table Stand 7 


Ann A RH 


AMPLIFIERS 
Transistor Amplifier | watt, 2 input points 
with sensitivities of 10 mV. and 250 mvV., 
isolated 3-ohm_ speaker output, 42/-. 
Transistor amplifier 15 watt, operated 
from a 12 vy. battery, push-pull output. 


2 separately controlled input, [5 gns, 
MICROAMMETERS/MILLIAMMETERS These Postal Rates apply to U.K. only. = ee 
O-50uA 39/6, 0-500uA 32/6, 0-1 mA. 27/6, If For full terms of business see inside cover of J 3, “att valve amplifier, controls volume. 
0-5 mA. 27/6, 0-300 y. 27/6, ‘‘S’’ Meter 35/-. catalogue. Personal Shoppers 9 a.m. to 5 p.m. £4 19/6. 2 f ig 
Mon. to Friday, Saturday 10 a.m. to | p.m. f 


ALPHA RADIO SUPPLY CO. 103 Leeds Terrace, Wintoun Street, LEEDS, 7 


7W W—166 FOR FURTHER DETAILS. 


Fully transistorised intercom./Baby alarm 
in two compact units each size 4in. x 24in. x 
lin. Internal loudspeakers give ample 
volume. Complete, ready for immediate 
use. Works from TP3 battery. Price 69/6. 


TERMS: Cash with Order or C.O.D. Postage 
and Packing Charges extra. Single valves 9d., 
Minimum Parcel Post charges 2/—. Please 
include sufficient postage with your order. 
Minimum C.O.D. fee and postage 3/6. 


make sure 


you know 
STOCKISTS 


1964 


te answers Bi vi stoss & Electrical 


TRADER 
nena say YEAR BOOK 


MULTIMINOR MK. IV 


We specialise in repair, Radio, Television & Electrical 
: ' Appliances 

calibration and  conver- 

sion of alltypes of instrua All the facts, technical data and business information 

mients indtatent ad aes needed by radio and electrical dealers and service engineers _ 

sd —at your fingertips in one compact, quick-reference 

cision grade to BSS.89. volume. 

Releaie ote aad eens Includes: Directory of Principal Trade Organisations; 

cides of whcusser sae Official Addresses; Legal Guide; G.P.O. and other 
MODEL 8 MK. Ii : Licences; Rates of Pay; Addresses of Electricity Boards; 


Valve Base Diagrams; Specifications; Wholesalers; Proprie- 
Suppliers of Elliott, Cambridge and Pye instruments. | tary Names Directory; Buyers’ Guide; Trade Addresses, etc. 


27s 6d net by post 29s 448 pp. 
L E D 0 N { N STR U M EF N TS LTD obtainable ris eae iene 
76-78 DEPTFORD HIGH STREET, LONDON, S.E.8 Published for ‘Wireless & Electrical Trader’’ by 


TEL.; TIDeway 2689 | ILIFFE Books Ltd 


E.I.D. & G.P.0. APPROVED CONTRACTOR TO H.M. Govt, | DORSET HOUSE . STAMFORD STREET . LONDON SEI 
7W W—167 FOR FURTHER DETAILS. 7W W—168 FOR FURTHER DETAILS. Seri 


| 
4 
| 


Caby MI... £214 0) CabyAl0... £417 6. 
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Communications Receivers B46 
in three bands covering 1.5-15 Mc/s. 
The following facilities are incorporated: 
B.F.O. noise limite, A.F. gain, crystal 
cal., A.E. trimmer, R.F. tune, osc. 
tune etc,, fitted miniature speaker, 
provision for phones~and 600 ohm. 
spestet if required, also meter for 
checking L.F. and H.T. circuits, large 
illuminated scales, all internal circuits 
easily serviced by provision of. hinged 
chassis. Housed in grey diecast case 
dimensions |7in, x 12in. x 9in., in good 
working order, ONLY . £16/10/-, 
carr. 15/-. Two models available, 230 
v. A.C. or 24 v. D.C 


Hughes Air-Pax A-589-3, 400-cycle 
chopper hermetically sealed in 7-pin 
base can, size 3x 1.5in. dia. Price 27/6. 


MODULATORS 
Part of the 612 Rig by $.T.C. modulates 
pair of 807 valves, incorporates host of 
beautifully designed components, 5 
relays, Muirhead switches, key switches, 
pilotlamps, 24v.D.C. rotary power pack, 
ae etc. Price only £4/19/6, carr. 

6. 


Frequency Meter BC 22! or LM 14. 
Sub assembly variable air capacitor, 
Max. capacity 167 mmfd. Minimum 
capacity 11-13. mmfd. supplied with, 
reduction gear calibration drum, 
vernier ring, etc., new in makers’ 
cartons, Price 35/6, carr. 3/6. 


Hallicrafters mains transformer. 
For S-36 or S-27, new in makers cartons, 
250/110 primary Price 29/6, carr. 3/6. 


NATIONAL R.F. CHOKES 
Standard wire ends, ceramic formers, 
4 pye wound coils, 2.5 MH 125 mA. D.C, 
New stock. - Price 30/- doz., 3/6 each. 


SELSYN MOTORS 
Transmitters and Receivers, 50 v. 
50 cycles, 3in., just the job for aerial 
orientation servo systems, etc., 25/- 
per pair. In good used condition, 
P.P. 4/6. 


ALNICO MAGNETRON 
MAGNETS 
By Indiana Steel Products. Guaranteed 
gauss rating 2,820. Contain over 30% 
S.P.M., horn type gap size 2 x Itin. 
Overall size [0 x Bin. Weight 24 Ib. 


Price £2/17/6, carr. 6/6. 
available. 


Larger types 


WMBA E.M.I. OSCILLOSCPE, £45. 
In perfect condition, less tube. One 
only. Buyer collects, or carr. at cost. 
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L.T. TRANSFORMER UNIT 
‘Parmeco C Core transformer, 230 v. 
input, 24 v. output at a very con- 
servatively rated 2 amps., built into 
metal case for upright mounting. 
complete with neon indicators and 
fuses. Input and output terminals are 
completely shielded. Size 7; x 4 x 4in. 
‘Price new in maker's cartons, 27/6. 
‘Carr. 5/-. 


ee lee een eee ones ea eee 


Ve i 
ELECTRONIC CONTROL PANEL 
Type A423 
or constant voltage purposes, de- 
‘signed to control a rise of 10% or fall 
‘of 15% at 230/50/! comprising: 2 amp. 
Variac direct coupled to a 230 v. 
Klaxon geared motor fitted micro limit 
Switches, M/C relay for overload 
protection, 3 control relays, smoothing 
nd fuses, etc. Supplied brand new at 
£15/15/-. Size 16 x 12 x 6in. 


| for motors, fans, 


WIRELESS WORLD 


Size 
41 x 3{ins. 


As illustrated 


Carr. 2/6, 


Weston Micro Amp. Meters. 31in. Moving Coil Flush 
Round 100 micro amp. Mirrow scaled 0-5 v. H.T.-L.T. 
Price 59/6, carr. 2/6. 


HEAVY DUTY INDUSTRIAL BLOWERS 
Standard type for floor or trunk mounting. 360 C.F.M. 
at 3.6 T.W.G., .25 H.P.cap start, 230 v. A.C. motor. In good 
used condition, size 16 x 15 x I4in.. Price £10/10/-. 
P.P. 12/6. 


? 


end. New in maker’s 
cartons, 12/6 per 


blowers up to | h.p. 
carton of four. P.P. 
2/6. 


and equipment, as 
illustrated, 2in. O.D 
3/16in. screwed each 


SUPER HIGH SPEED BLOWER 


BY G.E., U.S.A. 


1/50 H.P., 4,800 R.P.M., 27 v. D.C. or 12 v. D.C. Foot 
mounting, snail type outlet can be set in any one of four 
positions. Ideal for TX, Industrial valve cooling, car 
heaters, etc. Size 8in. x 5in. Price with one snail outlet, 
39/6; or dual outlets, 45/6. As new. P.P. 3/6. 


Power require- 
ments 1.5 v. dry 
cell, a laboratory 
instrument in as 
new condition, 
complete with 
operating in- 
structions, only 
£6/19/6. P.P. 5/6. 


MODERNIZE YOUR EQUIPMENT. CHROME 
INSTRUMENT HANDLES. Qin. 7/6 per pair. P.P. 1/3. 


P. F. RALFE 


519A GREEN LANES, 


HARRINGAY, LONDON, N.4. 
MOUNTVIEW 6939 
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NEW in MAKER’S CARTONS | 
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COSSOR TYPE 343 GANGING 

OSCILLATOR 
Frequency range 70 kc/s to 20 me/s. 
Good used condition, any minor circuit 
faults to repair yourself, silly Price 
£2/10/-, P.P. 7/6. 


AUDIO SIGNAL GENERATOR 
By Hewlett Packard, Type 205AG. 
Three ranges, 20-20,000 C.P.S._ Terrific 
output of 5 watts. Variable attenuation 
Oto 110 dB. Complete with output and 
input meters for [10 v. A.C. supply. 
In perfect working order. Used. 
Only £22/10/-. Carr. 30/-. 


HEAVY. DUTY L.T. 
TRANSFORMERS 
7 v.-14 v. 80 amps., 230 v. primary. 
Weight 66 Ib. New, boxed, £8/10/-. 
Carr. 10/-. 


L.T. TRANSFORMER 
5 v. C.T. three times, linked on 17 v. 
at 5 amps., 230 v. primary, These 
U.S.A. transformers are excellent for 
charging purposes. New, boxed, 22/6. 
Carr. 3/6. 


POTTER & BRUMFIELD RELAY 
MINIATURE B7G type “sealed,” 
| C/O 8,500 ohms. Size 12 x Zin. dia. 
Weight $ oz. Price 10/6. 


VARIAC CONTROLLED H.T. 

SUPPLY UNIT 
Variable. Oto 500 v. D.C. at 400 mA., 
120 v. D.C, at 30 mA, “‘ stabilised,’’ 
6.3 v. A.C. at 10 amps. L.T. This 
equipment was designed for laboratory 
and industrial use, built to rigid 
specification, output terminals are 
brought out to a sloping front panel, 
housed under a perspex flap. This 
panel also incorporates the variac, and 
H.T. output meter, fuses and indicator 
lamps. Both H.T. outputs are fully 
smoothed, the unit is housed in a grey 
metal case with access door, smooth 
glide wheels are fitted. Size 16 x [5in., 
height [9in., weight approx. [| cwt. 
Price, in perfect working order, £25. 
Carr. 30/- 


MARCONI COMMUNICATIONS 
RECEIVERS. TYPE CRI50/3C 
These receivers are brand new and 
boxed in original manufacturers cases 
and have never before been offered in 
this superb condition. Complete with 
original new mains power unit. Out- 
side cases are not supplied with these 
receivers, as they were intended for 
rack mounting. Diversity use; owing 
to their construction they are perfectly 
suitable for table mounting. Ready to 
work, plus all the facilities that this 
model offers. Note the price, £48/10/-. 
Carr. 30/-. 


AMPLIFIERS TYPE N.24 
Completely self-contained amplifier for 
public address, offices, works, home 
use, etc. 6V6 output 6J7, 6J5, 5Z4 
metal, 4 watts output, 600 ohm or 
high impedance input, these amplifiers 
were built for Navy use and contain 
only high-quality components, output 
to 600 ohm line for 3 ohm-I5 ohm 
speakers, output transformer must be 
changed, for 19 rack mounting or 
table, complete with gain control, 
on/off switch, pilot light, etc., 110 
tare A.C. Brand new. £3/19/6. Carr. 
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Individual Details— 


THE SEYROVER. 
controls; Waveband Selector, Volume 
Control with on/oft switch. Tuning Control 
with easy to read Dial Scale, In attractive 
plastic cabinet, size 10x64x3tin., with 
metal trim and carrying handle. 


MAY BE BUILT FOR $10.19.6 


All parts sold separately. 


THE ‘SPRITE’ 


A six-transistor superhet Miniature 
Pocket Radio of Commercial Quality. 
Tully tunable over Long and Medium 
wavebands, Uses printed circuit 
and high sensitivity internal ferrite 
4 rod aerial. J.F. frequency 470 Ke/s. 
Transistors: 3 Philco 2067s, 2 Mullard 
OC81M, OC81DM and OA90 diode, 
3in. speaker. Works on single PP3 
battery. Supplied with the complete RF and IF 
stages, driver and output stages, ready built and 
mounted on the printed cireuit—for final assembly you 
have only to fit the wave-change switch, tuning 
condenser and drive, volume control, earphone socket 
and aerial rod. In very attractive plastic case, size 
4x 21x 3in. MAY BE 79/6 All parts 
BUILT FOR, sold separately. 
Real Calf Leather Case, wrist strap and Personal 
Earphone with case, and battery, 12/6 extra. 


P. & P. 3/6 extra. (Data and instructions 2/6, free if 


all parts bought.) 


THE 


per, FULMITER 


A.C. Eliminator and 9 v. Battery Charger. 
(Approx. same size as PP3 battery.) 


WIRECOMP’S P.& P. 
PRICE 18/6 1/6. 


THE SKYROVER 


GENERAL SPECIFICATION FOR BOTH MODELS 


7-transistor and 2-diode superhet—6 wayeband portable receiver, covering the 
full Medium Waveband (180-576 M.) and’ Short Waveband (32-94 M.) and in 
addition 4 separate switched Band Spread Ranges on 13M., 16M., 19M. and 
25M. Bands—with manual Band Spread Tuning for accurate Station selection. 
L.F. frequency 470 Ke/s. 
Telescopic and internal Ferrite Rod Aerial. 
Diodes. 
wired and tested. The remaining assembly can be completed in under three 
hours from our detailed and easy to follow instructions. 
torch batteries (U2 or equivalent). 


THE SKYROVER DELUXE. Tone Control Circuit is incorporated with separ- 
ate Tone Control in addition to Volume and Tuning Controls and Wayeband 
Selector. 
material with plastic trim and carrying handle. 
MAY BE BUILT FOR 

All parts sold separately. 


AND SKYROVER 
De Luxe 


Output 500 M.W. 5in. Ceramic Magnet P.M. Speaker. 
All Mullard Transistors and 
The coil pack and tuning heart is completely factory assembled, 


Operates on four 1.5 v. 


In sturdy wood cabinet, size 11} x 6} x 3in., covered in washable 
Also Car Aerial socket. 


£12.19.6 


Circuit diagram and data for each set 2/6 extra, free if all parts bought. Four 
U2 batteries included free. 


Add 5/- P. & P. on each parcel. 


THE ‘REALISTIC 7’ 


A fully transistorised Portable Receiver 
made to the highest professional 
standards. Comprises 7 Mullard Trans., 
0C44, OC45’s, OC71, OC81D, and 2 
OC81’s plus OA70 Crystal Diode. 
Delivers 350 milliwatt output to 4in. 
high fiux speaker—I.F. frequency 
470 Ke/s.—fully tunable over medium 
and long wavebands. All components 
mounted on single printed circuit board, size 54 x 5sin. Attractive 
two-tone plastic cabinet with carrying handle—size 7 x 10x 3}in., 
with easy to read dial and socket for car aerial, choice of Red/Grey, 
mes a3 all Grey. Complete with full instructions. 
Y BE All parts sold separately. 
BUILT FOR £5.1 6 Battery 3/9 extra. 
P. & P. 4/6 extra. (Circuit diagram 2/6, free if all parts bought.) 


AND ‘REALISTIC 7’ DE LUXE 


Available with the same specification as the standard model PLUS 
a restyled. superior cabinet, AND ALSO a full vision circular tuning 


ae Only £1.0.0 extra *iiasta mae, 


WIRECOMP ELECTRONICS ~— 


H.M.V. 45 r.p.m. AUTO RECORD PLAYER 
Takes only 45 r.p.m. , 
Jin. dises. Plays up to 8 
automatically. Fitted with 
lightweight pick-up and 
crystal cartridge. Mounted 
on sturdy plinth—size 


10 x 10x 5in. For. 200/ ‘ 

seria ae mains. F 
C S 

PRICE 59/6 - 

P. & P. 3/6. 7. 


250MW TRANSISTOR AMPLIFIER 
Suitable for use with the above changer. 


WIRECOMP’S PRICE 35/- 
Battery 2/6 extra. P. & P. 2/6. 


Suitable 6x 4in. speaker, 12/6 Post Free. i, 


The transistor amplifier can be incorporated in the- 
plinth of the changer with the speaker—thus making 
a self contained Record Player. £5 9 6 POST. 
Can be purchased together for avs FREE 


LAFAYETTE BRAND, FULLY G’TD. 
TAPE LOWEST PRICES EVER. 


5in. Double play, 1,200ft. Mylar -base...... 15/- 
bin. Long Play, 900ft. Acetate base........ 10/- 
5in. Standard play, 600ft. P.V.C. base...... s/é 
5zin. Long play, 1,200ft. Mylar base........ 15/- - 
5zin. Double play, 1,800{t. Mylar base...... 22/6 
53in. Long play, 1,200ft. Acetate base,....... 12/6 
53in, Standard play, 850ft. P.V.C. base.....- 11/6 
7in. Standard play, 1,200ft. Mylar base.... 12/6 
Zin. Long play, 1,800ft. Mylar base........ 19/6 
Jin. Double play, 2,400ft. Mylar base...... 25/- 
Jin. Long play, 1,800ft. Acetate base...... 15/- 
3in. Message tape, 1D50ft.....-.6...--+-+- 3/6 
3in. Message tape, 225ft.. --. 4/12 


Pp, & P)1 /- extra per reel; 4 reels and over Post Free. 
TRIPLE PLAY TAPE ALL SIZES SOON AVAILABLE 


8 WATT MONO AMPLIFIER 


Made by well-known manufacturer. Spee.: 2-EL84, 
1-EZ80 and 1-ECC83 Push-pull output. Separate 
Bass and Treble controls on panel with eee lead. 
a P: 
WIRECOMP’S PRICE 5.0 3/6. 
ALSO AVAILABLE AS STEREO 
4 watts per channel—two speaker outputs. 


ONLY £6.19.6 5 «> 5) extra 


378 HARROW ROAD, LONDON, W.9. TEL.: CUNNINGHAM 9530 


Hours of Business: 9a.m.to6 p.m. Open all day Saturday. Opposite Paddington General Hospital. Buses 18B & 36 pass the door- ~ 


7W W—170 FOR FURTHER DETAILS. 


VARIABLE VOLTAGE TRANSFORMERS — 


INPUT 230 v. AC 50/60~ 
BRAND NEW. Carriage Paid. Buy direct from the 
importer, keenest prices in the country. All Types 
and Spares available from stock. 


We are pleased to announce further 
additions to our range: 


Type! 0-260v.atl amp ... £4 10 
Type2 0-260 v. at 2.5 amps £5 I7 
Type2A 2.5amps, Portable... £9 I7 
Type3 0-260v.atS5amps... £9 0 
Type 4 0-260 v. at 8 amps... £14 10 
Type5 0-260 v. at 10 amps... £16 10 
Type6 0-260 v. at I2amps... £18 15 
Type7 0-260 v. at 20 amps... £32 10 
These instruments are fully shrouded. 


INSULATION TESTERS 
(NEW) 


Test to I|.E.E. Spec. Rugged 
metal constructed, suitable 
for bench or field work, 
constant speed clutch. Size 
L. 8in., W. 4in.,- H. 6in. 
Weight 6lb. 500 volt, 500 
megohms. Price £22, car- 


eooooeaanco 


riage paid. 1,000 volts, 
1,000 megohms, £28, car- 
riage paid. 


= se 


SERVICE TRADING COMPANY 


2.5 AMP. 


7 Ampere A.C,/D.C. 
VARIABLE OUTPUT 
UNIT 


Input 230 v. A.C. Output con- 
tinuously VARIABLE from 0 to 
260 volts A.C. OR 0 to 230 volts 
D.C. at 7amps. Robustly constructed in metal case, complete | 
with safety fuse, neon indicator and voltmeter. Size I7in. x I2in. — 
x Jin. Weight 36lb. Price £34/10/-. 4 


F, 

x 

| AMP. OPEN TYPE. 
(Type 1A.) Compact, f 
well constructed unit 7 
designed for building ‘ 
into equipment. Panel : 
or back mounting, 


extending shaft. 
Complete with en- ~ 
graved voltage panel and control knob. 
Input 230v. A.C. Output variable 0-260v. | 
Ideally suited for Manufacturers of | 
variable voltage equipment, 4 
Price: £4 17 6d..post paid. 


Carriage 20/-. S| 


amen SO. 
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ULTRA VIOLET BULBS 


Easy to use source of UV for dozens of practical 


and experimental uses. 


12 volt 36 watt AC/DC SBC 6/6. P. & P. I/-. 
12 volt 60 watt AC/DC SBC 8/6. P. & P. Ii/-. 


Transformer to suit the above: Input 200-240 


A.C. 12 volt 36 watt, 16/6; P. & P. 2/6. Input 
200-240-A:€. 12 volt 60 watt, 22/6. P. & P. 3/6. 
Set of 4 Colours FLUORESCENT PAINT. 
Red yellow, green and cerise. In +oz. tins. 
Ideal for use with the above Ultra Violet Bulbs. 
9/6, plus 1/6 P. & P. 


SIEMENS SEALED HIGH. 
SPEED RELAYS 


H96A, 2.2 ohm + 2.2 ohm, new, 12/6: 
H96B, 50 ohm + 50 ohm, new, 12/6- 
H96C, 145 ohm + 145 ohm, new, 12/6: || 
H96D, 500 ohm + 509 ohm, new 12/6. 
H96E, 1700 ohm + 1[70@ ohm, ex- 
equip., 16/6. 

P. & P. I/- on each Relay. 
CARPENTER’S POLARISED RELAY. Type 
5A57, 65 ohm. coil. Will-operate on less than 
*5 of a volt. Price 22/6, P. & P. [/-. 


_ Type 5A57 (Z)A 65 ohms.coil. Will operate on 


fess than .5 of a volt. 22/6. P. & P. I/-. 

P.O. RELAYS, Type 3,000. 
200 ohm. 6 i 6,50@ ohm., | c/o | break, 
500 ohm., 6 c/o 16,000: ohm., 2 make 2 break, 
500 ohm., 4 Heavy Duty Make. 
2,000 ohm., 4 make 4 break. 
All at 12/6 each, plus t/- P. & P. each. 
100 ohm. coil for 6 v. operation 4 make 4 break 
similar to type 3,000 price 10/6, plus I/- P. & P. 
G.E.C. SEALED RELAY TYPE M.1I492 
24 volt 670 ohm., 4 changeover, ex new equip., 
12/6. P. & P. I/-. Type MI095, 12/6. P. & P. I/-. 
Type M. 1084, 12/6 plus 1/- P. & P. 


7,000 OHM SEALED RELAY. High Speed } 
single c/o. Platinum contacts. Super-sensitive, 


ideal for Transistor circuitory. Will operate 
on! milliamp. 25/-, P. & P. I/-. 


EVERSHED AND VIGNOLES BRIDGE 
MEGGER. 500 v. Constant Pressure Series 2 
with decade and varley loop facilities, perfect 
condition £40 including leather case and carriage. 
NSP2 CV2296 STROBOTRON FLASH 
TUBE made by Ferranti, brand new, I.0. 
base. Price 15/-. P. & P. I/-. 

SLIDER RESISTANCES Geared drive, new: 
1.2 ohm., 14 amp. 27/6... 35. ohm 3. amp. 37/6 
75 ohm, 2 amp. 37/6. 200 ohm, 1.25 amp. 37/6 
36 ohm, 6.5 to 2.8 amp. tapered winding, 
geared drive (less knob) 45/-. P. & P. 3/6. 
W.W. RHEOSTAT. 22 ohm I.5 amp., com- 
plete with knob, 8/6, plus 1/6 P. & P. 
EVERSHED AND VIGNOLES MEGGER 
CIRCUIT TESTER. (Low reading ohm 
meter). 2 ranges, 0-3, 0-30 ohms. Complete 
with test leads, battery and leather carrying 
case. £6/6/-. Post paid. 


VAN DE GRAAFF ELECTRO-STATIC 


GENERATOR, fitted with 
motor drive for 230 v. A.C. 
giving a potential of approx. 
0,000 v. Supplied absolutely 
complete, including accessories 
for carrying out a number of 
interesting experiments, and 
full instructions. This in- 
strument is completely safe, 
and ideally suited for School 
demonstrations. Price £6/6/- 
plus 4/- P. & P. 


———s 


“UNISELECTOR 8 bank 25 way 75 ohm coil 


‘full wiper, ex equipment. Individually tested. 


45/-, plus 2/6 P & P. 


HIGH SPEED BLOWER UNIT 


| 200/250 volt A.C. Powerful 2 speed motor, 


11,000 and 13,000 R.P.M. 17/6, plus 2/6 P. & P. 
EX P.O. MAGNETIC COUNTER, either 


500 ohms for 24 volt operation or 3 ohms for 


6 volt D.C. operation. 


4 figures to 9,999. 


’ Price, either type 8/6. P. & P. 1/6. 


LATEST HIGH SPEED TYPE 
IMPULSES PER SECOND. 
coil for 36-48 volt D.C. operation. 


100B, 10 
2,300 ohm. 

Price 15/-, 
& P. 1/6 


Ps 1/6. 
“Type I00D, 4.1! chm coil, 3-6 volt operation. 
“Price 15/-, P. & P. 1/6. 


‘ Postage and Carriage shown above are inland only. For overseas please ask 
for quotation. We de not issue a catalogue or list. 


SERVICE TRADING (Co. 


; 
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CROMPTON PARKINSON BRAND 
NEW ¢ h.p. MOTORS. 230/250 VOLT 
A.C. 1,400 R.P.M.— Fitted with 24 x din. 
SPINDLE, Price £3/15/-. Carriage 8/6. 
6-VOLT 40: A.H. ACCUMULATORS in 
metal case with leather carrying handle. Brand 
new, 27/6. Carriage 8/-. 
AUTO TRANSFORMERS. 
down. _ | }0-200-220-240 v. 
New. 300 watt type £2/6/6 each. 
500 watt type £3/7/6 each. P. & P. 3/9. 
watt type £4/10/- each. P. & P. 6/6. 
MINIATURE MOVING COIL DIFFER- 
ENTIAL RELAY. Two coils 350 ohms each. 
< : Operating current 
a }) A ‘ 

: minimum 140 micro- 
amp., nominal 400 
microamp, maximum 
8 milliamp. One 
pole two way, or 

: centre stable. Two 
way contact current 100 mA. at 50 v. A.C. or 
D.C. Size 1} x § x jin. Indivudally tested. 
Price 22/6 each, I/- P. & P. 


230 v. A.C. RELAY, 10,000 ohm coil, 
3 change over, 5 amp. non inductive load, 
price 18/6, plus 1/6 P. & P. 


230 VOLT A.C. GEARED MOTORS 


Step up, ste 
Fully shrouded, 
P. & P. 2/6, 
1,000 


Type BI6G 80 r.p.m. .26lb. inch 
£1/19/6. P. & P 2/-. 
Type DI6G 5 r.p.m.  1.7lb. inch 


£2/9/6. P. & P. 2/6. 
Type DI6G 13 r.p.m. 
£2/12/6. P. & P. 2/6. 


230 Volt A.C. 50 c/s 5-figure Veeder-root 


Counter (not resettable). New. Boxed. 
19/6, plus 2/6 P. & P. 


MINIATURE 
UNISELECTOR SWITCH 
pAig 


3 banks of II positions, 
plus homing bank. 40 ohm 
coil. 24-36 v. operation. 
Ex equip. Individually 
— pithy 22/6, plus 2/6 P. 


1.45Ilb. inch 


20-way STRIP containing standard Post 
Office telephone Jack Sockets, overall size || x 
3tin. x gin. New. Price I5/- each. P. & P. 1/6. 


LIGHT SENSITIVE SWITCH 


Kit and parts including ORP.12 Cadmium Sul- 
phide Photocell, Relay, Transistor and Cir- 
cuit, Now supplied with new Siemens High 
Speed Relay for 6 or 12 volt operation. 
Price 25/-, plus 2/6 P. & P. 


ORP.1I2 and Circuit 10/6, post paid. 


MINIATURE LEAD ACID ACCUMU- 


LATORS (brand new). 2 v. 1.5 A,H. Size 
4x 14 x lin. We. approx. lb. 16/6 for 3. 
P. & P. 1/6. 

12 v. 0.75 A.H. Size 4 x 3 x Idin. Wet. approx. 


2 |b. (can be used as double 6 v.). 15/6 each, 
Pe So'Pak{652 
SEMI-AUTOMATIC ‘‘BUG” SUPER 


SPEED MORSE KEY 
7 adjustments, ‘precision 
tooled, speed 
adjustable, 10 
W.p.m. to as 
high as desired. @& 
Weight 24 Ib. 
Price £4/12/6, 
post paid. 
BUILD AN EFFICIENT STROBE UNIT 
FOR ONLY ‘‘37/6”’ 
The ideal instrument for workshop, lab. or 
factory. This wonderful device enables you to 
** freeze ’’ motion and examine moving parts as 
if stationary. We supply a simple circuit dia- 
gram and all electrical parts including the 
NSP2 Strobe tube which will enable you to 
easily and quickly construct a unit for infinite 
variety of speeds, from | flash in several seconds 
to several thousands per minute. New, modi- 
fied circuits bring price down to 37/6, plus 
3/- P. & P. 


TRANSISTORS . 
' Brand new 


Gosseoeoe 


0C203 
Get 104 


*Available in Matched Pairs. 


ZENERS 5% 
All 4 watt 5% at 10/- each. 4.3 v., 4.7 v. 5.1 ¥. 
5.6 v., 6.2 v., 6.8 v., 7.5 V., 8.2 v., 9:1 V.5 10 Vos 
12-v., [5 v., 16 y., 22 v. 


INSULATED TERMINALS. 


available in black, red, 
white, yellow, blue and 
green, New I5/- per doz, 
P. & P. F/-. 


L.T. TRANSFORMER 

Type I. Pri. 200-240 sec. tapped 30, 32, 34, 
36 volt at 5 amp., 57/6. P. & P. 4/-. 

Type 2. Pri. 240 sec. tapped 30, 40 and 50 vole 
at 5amp., £4/15/-. P. & P. 4/-. 

Type 3. Pri. 200-240 sec. tapped 10, [7 and 18 
volt at 10 amp., 57/6. P. & P. 4/-. 

Type 4. Pri. 240 sec. tapped 6 and 12 volt at 
20 amp., 72/6. P. & P. 5/-. 
METERS, GUARANTEED PERFECT 


5-amp..D:C. Mef 24in. fl. end......c0..c.000e 11s 
10-0-10 amp. D.C. 2in. fi. round....... o «12/6 
Voltmeters 
0-300 volt A.C. MI 2tin. fl. rnd. New 22/6 
0-300 volt A.C. Rect. M-C type W23 
3kin. fl. round Mew ....2.sccceeeeeesees we 55/= 

400 v. A.C. M.I. 44in. rnd............ ceeeons 35/= 
90-180 v. A.C. M.1. 44in. fl. iron........... . 25/~ 
Milliammeters 
0-1 Milliamp Meter, 2tin. fl............. 25/— 
0-350 mA. T.C. 2in. fl. end.......... soveee 8/6 
500 microamp. M.C. 24in. rnd. fi. 

' scaled 15/1600 volt; -—-NEW......... 16/6 


500 MICROAMP SUB-MINIATURE M/C 
METER. 


Idin. diameter, flush mounting, single hole 
fixing. Scaled 0-[ mA. Supplied with Resistor 
for use as | mA. if required. 29/6,. plus 1/- 
P, & P. 

Postage on all meters, I/- each. 

SANGAMO WESTON DUAL RANGE 
VOLTMETER. 5 and 100 volt D.C. 3in. 
scale. F.S.D. | mA. Brand new in carrying case 
with Test prods and leads. Price 27/6. P.& P. 3/-, 
4 DIAL DECADE RESISTANCE BOX 
Range 0-1 1,110 
ohm, XI Wire 
Wound, Max. 
current 300 
mA, X10 Wire 
Wound, Max. 
current 150 


, mA, 
X100, X1,000. High Stability Resistors, rated 
| watt: Accuracy + —1I%. : 
Switches make before break type fitted with 
low resistance silver plated contacts, polished 
wood case, new, price £10/10/-, plus 6/6P.& P. 


DESK TELEPHONES—TYPE | 
Used but perfect. Complete with two-way 
calling system (buzzer). Internal battery. All 
ready for simple two-wire connection. Price 
£3/2/6 each or £6 the pair. P. & P. 3/6 each phone, 


DESK TELEPHONE SETS — TYPE Il. 
Similar to G.P.O. extension telephones. Each 
complete with automatic dial, internal bell and 
long connection cord. Used but in perfect 
working order. Price £2/17/6 each. P. & P. 4/-. 
P.O. Telephone handsets, 10/6 each. Plus 2/- 
P&P 

DIALS FOR AUTOMATIC TELEPHONES 
used but in good condition, 12/6 each, plus 
2/6P, & P. 


aa er 
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PERSONAL CALLERS 
STREET, LONDON, W.C.2. Tel: GER 0576 


ONLY: 9 LITTLE NEWPORT 


(OFF LEICESTER SQUARE) 


ALL MAIL ORDERS. ALSO CALLERS AT: 
47-49 HIGH STREET, KINGSTON-ON-THAMES. 


Telephone: KINgston 9450 


& 
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gm Post Terms. 0.W.O. or C.0.D, No C.0.D. under £1. a 
RSC. rics e mgt comnts arene, ents 2 DGC fest i stn og ort ani 2. 48 ace tes BGC, 
LEICESTER BIRMINGHAM SHEFFIELD HULL M’CHESTER LIVERPOOL LEEDS BRADFORD 


32 High Street |6 Gt. Western Arcade | 13 Exchange Street 51 | 8-10 Brown Street) 73 Dale Street “arcade, Brigate, 56 Morley Street 
(Opp. Snow Hill Stn.) | (Castle Market Bldgs.) Savile St. | (Market Street) a edict Flip es Leeds, (aboveAlhambra) 
(No half day) | (Half day closing Thursday) (No half day) 


(Half day Thurs.) St. Stn, Hail day Wed.| (NO half day) (Half.day Wed.) 


HI-FL10 WATT AMPLIFIERS | onty 3 pairs of soldered AUDIOTRINE HI-FI TAPE RECORDER KIT 


FACTURER'S . DISCONTINUED.| _/Oints plus mains. Build a high quality recorder in the £70 class for only 


MODEL. 
(Half day Wed.) | 27019.6 cars. aie. ae Poe clap OR DEPOSIT £2.13.9 
A REMARKABLE OPPORTUNITY. 1 Car. assembled in and 12 monthly. payments of 44/-. 
Push-pull output. Latest high efficiency Mullard’ valves. D 17/6. hour Cash price if settled in $ months. 


Dual separately controlled inputs for mike and gram. 
Separate bass and treble controls. High-sensitivity. Output 
for 3 ohm or 15 ohm loudspeaker. Guaranteed, tested and 
in perfect working order. For 200-250 A.C. mains, 


LINEAR TAPE PRE-AMPLIFIER Type LP/1. Switched 
negative. feedback equalisation. Positions for Record 
liin., 3fin., 74in. and Playback. EM84 Recording Level 
indicator, Designed primarily as the link between Collaro 
Tape Transcriptor and high fide ,‘y amplifier but suitable 
almost any Tape Deck. 9 GNS. Send 8.A.E, for leaflet. 


EXTENSION SPEAKERS, in handsome, walnut veneered 
cabinets. All standard 2-3 ohms, 6}in. 29/9. 8in. 35/9. 


LINEAR L145 MINJATURE 4/5 W. QUALITY AMPLIFIER- 
Suitable for. use with any record playing unit and most 
microphones, Negative feedback 12 D.B. Bass and treble 
controls. For A.C. mains input of 200-250 v. 50 ¢c.p.s. Out- 
put for 2/3 ohms speaker. Three miniature Mullard Valves. 
Size only 65x 5hin. high. Chassis fully isolated from 
mains. Guaranteed 12 months. Only OR 
Deposit 22/- and 5 monthly payments £5 19.6 

of 22/-. Send S.A.H. for leaflet. 


CABY MULTIMETERS. M1. Sensitivity 2,000 ohms per 
volt. A.C. and D.C. 54/-. Al0. Basic meter sensitivity 
155 microamp. A.C. and D.C, ranges. £4/17/6. B20. 
Sensitivity up to 10,000 ohms per volt A.C. and D.C. 
£6/10/-. TMK500 30,000 ohms per volt. A.C. and D.C. 
£8/19/6. Send $8.A.E. for leaflet. 


SUPERHET RADIO FEEDER UNIT 
Design of a high quality Radio Tuner (specially suitable 
for use with any of our Amplifiers). Triode Heptrode, 
I’ changer is used. Pentode I.F. and double Diode Secoud 
Detector. Delayed A.V.C. W. Ch. Sw. incorporates Gram. 
position. Controls are Tuning, W. Ch. and Vol, Simple 
alignment instructions. Only 250 v. 15 mA. H.T. and L.T. 
or 6.3 v. 1 amp. required from amplifier. Size of unit 
approx. 9-6-7in. high. Send S8.A.E. for illustrated leaflet. 
Total building cost of £4/15/-. Point-to-point wiring 
diagrams and instructions 2/6. 


STOCKISTS OF ARMSTRONG 
CHASSIS, GOODMANS, W.B., 


INCORPORATING THE LATEST COLLARO STUDIO TAPE TRANSCRIPTOR THE 
AUDIOTRINE HIGH QUALITY TAPE AMPLIFIER. A HIGH FLUX 74m. 
LOUDSPEAKER. Reel of Best Quality TAPE, Spare Tape Spools, a Portable Cabinet. 
size approx. 14315 8}in., finished in durable and attractive duo tone Policrome and 
connection diagram for wiring amplifier to transcriptor. 

FEATURES INCLUDE: 
4c 8-SPEEDS. + FREQUENCY RESPONSE 50-11,000 c.p.s, + SWITCHED NEGATIVE 
FEEDBACK EQUALIZING FOR EACH SPEED ~~ OUTPUT 4 WATTS % MAGIC 
EYE RECORDING LEVEL INDICATOR > 3 MOTORS. + Fast rewind e oenie TAPE 
MEASURING AND CALIBRATING DEVICE ~% TAKES FULL 7in. DIAMETER 
OF TAPE ~% NEGLIGIBLE HUM ~% ENTIRELY EFFECTIVE AUTOMATIC EEASUEE 
Send 8.A.E. for leaflet. 


R.S.C. BATTERY TO MAINS CONVERSION UNITS 


Type BM1. An all-dry battery eliminator. Size 5) 4 2in, approx, Completely ° 
replaces batteries supply 1.4 v. and 90 v. where A.C. mains 200-250 vy, 50 ¢/s. is available. 
Suitable for all battery portable receivers requiring 1.4 v. and 99 v. ‘This includes latest 
low consumption types. Complete kit with diagram 39/9 or ready for use 46/9 
Type BM2. Size 8x 5}x 2}in. Supplies 120 v. 90 v. and 60 vy. 40 mA. and 2y, 0.4a, 
to 1 amp,, fully smoothed THEREBY COMPLETELY RELPACING BOTH H.T. BAT- 
TERIES AND L.T. 2 v. ACCUMULATORS when connected to A.C. mains supply 200- 
250 v. 50 c/s. SUETABLE FOR ALL BATTERY RECEIVERS normally using 2 v. 
accumulator. 

Complete kit with diagrams and instructions. 49/9 or ready for use 59/6. 


POWER PACK KITS. Only 19/11. Fully smoothed H.T. output of 250 v. 60 mA. and L.T. supply of 6.3 v. 15 amp. 
Consisting of Double Wound Mains Transformer 230/250 v.50 c.p.s. A.C, primary. Selenium Rectifier Smoothing 
Choke, Double Electrolytic Condenser, Aluminium Chassis and Circuit, g 


LON DON | sreiine” near | GLASGOW 


238, Edgware Road, W.2. | March 326 Argyle Street 
SENSATIONAL STEREO OFFER 


Complete kit of parts to construct a 3+-3 watt good quality 


R.S.C. 3 WATT GRAM AMPLIFIER KIT 
All parts to construct a very compact, highly sensitive 
stereo amplifier providing realistic reproduction. Suitable eon ebaeea Pie Dhin ty oa le Saolated. Mata 
all stereo pick-up heads. Ganged vol. and tone controls. } P)@Y&! ec <2 ow M 

transformer for 200-250 v. A.C, mains. Out- 


Eee spear For 200-250 vy, A.C. mains te athe put for 2-3 ohm speaker. Volume and tone 39/9 


: ABS Es, £ trol with mains switch, Only 
and FANE SPEAKERS, LINEAR Or including Stereo Head 19/9 extra. Carr. 4/6. con : tt 
3 GL38A MINIATURE 3 WATT GRAM AMPLIFIERS. For 
R.S.C. STEREO/TEN HIGH QUALITY 200-250 v. 50 A.C. Overall nly IL: 
LEAK, VERDIK, ROGERS, DULCI AM Side Ae we 24x Qin. Fitted Vol and “Tone Obnteal with susine safe 


Valves EZ81, ECC | Designed for use with any kind oi single player or record 

$3, ECC83, BEL84, | changer unit. Output for 2-3 ohms speaker. Guaranteed 

EL&4. Separate | 12 months, Only 59/6. 

bass and treble con- ‘ 

aereba Raid Sat SELENIUM RECTIFIERS 

and “ boost.’ Sen- | L.T. Types H,T. Types H.W. 

sitivity 50 mV. 5]-2/6 v. 4 a. H.W... 1/9. 120 v. 40 mA..... 3/9 

watts high quality | 6/12 v. 4 a. HW... Q/9 | 250 v. 50 mA..... 3/11 

output on each sda F. ek (Bridge) 250 v. 60 mA..... 4/1E 
3 /11 

11/9 


AMPLIFIERS, GARRARD and 
GOLDRING T/TABLES cash or .?. 


THE SKYFOUR T.R.F. RECEIVER 
A design of a 3-valve 200-250 v. A.C. mains L. and M. wave 
T.R.F, receiver with selenium rectifier. It employs valves 5 
6K7, SP61, 6V6 and is specially designed for simplicity 
in wiring. Sensitiv ity and quality are well up to standard. 
Point to Point wiring diagram, instructions and parts list 


channel. Can bef 6/12. v, 1 250 v. 80 mA..... 
PERT S 6. 250 v. 250 mA... 


1 
used as straight 10] 6/12 v. 2 3 

er ee bs se Fes tr built for a maximum of £4/19/6] watt amplifier. Controls: Stereo/Monaural switch, ganged | 6/12 v. 3 a Contact cooled — - * 
33 WENCH Tea) wal nul cabinet. yolume, ganged treble, ganged bass and balance, 6/12 v. 4 a 250 v. 60 mA. H.W. W. 5/11 
ACOS GP67-2G HI-FI Crystal Cartridges with sapphire} Output for 3 ohms speakers. Point-to-Point 8 ens. | 8/12 vy. 5 a 250 v. 70 mA. H.W. 7/11 
stylus. Standard replacement for Garrard, B.S.R. and} wiring diagrams and instructions. Illustration “16/12 v. 6 a # Ws (Bridge) Types 

Collaro. Only 16/9. Acos Stereo/Monaural 35/9. Ronette} full wiring details and priced parts list 1/9. 6/12 v. 10 a,.... 25/9 J 250 v. 50 mA..... s/il 
Stereo/Monaural 39/9. Or supplied assembled and tested 59/6 extra. Carr. 7/9. 46/12 v. 15 a.. 250 v. 75 mA..... 10/11 
ROA DOWAIT Em||R-S.C. Battery Chargers & Kits for 200-230-250 v. 50 c/s. A.C. Mains Guaranteed 12 mths. 
ENTRANT SPEAKERS. HEAVY DUTY KIT BATTERY CHARGER KITS ASSEMBLED ASSEMBLED 6 vy. or [2 v. 4 amps. _ 
Matching for 3, 15, 200] |6/12 v. variable charge] Consisting of Mains Transformer, RS Fitted Ammeter. 
and 600 ohms only, 4GNS.] frate up to 6 amps.| F.W. Bridge, Metal Rectifier, CHARGE and variable 


: . charge selector. 
Also selector 
plug for 6:v. or 
12 charging. 


Consisting of _ Mains} well ventilated steel case. Fuses, } g-49y.1a. é 
TRANSISTOR SALE Trans., Fw. (Bridge), | fuse-holders, grommets, panels, ris v.2 pecaaiee 
Mullard OC71 3/9. OC45 }Selenium Rectifier, 0-7} clips and circuit. Carr. 3/9. extra. : hoe 


ath and selector Ve 
4/11, OC44 4/11, OC72 jamp. meter. Variable} 6 v. or 12 v. 1 amp.......... 22/9 spre ventas eet 2 Double fused. 
4/9, OC81 4/11, OCI71 8/9, | Charge Selector. Fuses,| As above with ammeter... 28/9 | Ps for 6 v. or 12 vy. Well ventilated. 
rate Bos Seite fuse - holders, panels,]6 v. 2 amps PO RYRES a PENAL CORE? steel case with 
- C10LA, ders, | ; f ey see sates es B 

3/9 ca! Postage 6d. for up to plugs and circuit. Only} 6 v. or 12 v. 2 amps.. 2 capped Sia oailleeas 9 joe paren fie. Beeadiy ton ae carau pn | 
S Braraistors: 59/9. Post 4/6. 6 v. or 12 v. 2 amps.......... a PRIEN cadin CRT 59/9 Carr. 4/6. : 

< CHARGER A (inclusive of ammeter) output leads. Double | Or Deposit 12/- and 5 monthly payments of 12/-. 
JASON F.M. TUNER TRANSFORMERS v. or 12 v. 4 amps., with As above but for 6 amp. charging. 4 G@NS. Carr. 


Fused. Carr. 


Type FMT1. All parts in- | 200- 230-250 v. 50 c/s. variable charge rate selector Only 39/9 3/9. | 2! OF Deposit 16/- and 5 monthly payments of 
cluding Dial, Escutcheon, ]0-9-15 v. 12 a....... 12/9] 224_ammeter _....1-s100+- 52/0 | ee eee 
Punched Chassis & Valves | 0-9- ib Vin ekcascccs, 14/9} HEAVY DUTY 14 AMP KIT D.c. SUPPLY KITS. Suitable for electric trains. 
Power supply required }0-9-15 v. 38 a....... 16/9 | @t 12 v. (or 24 v. at 7 amp.). Consists Consists of mains trans. 200- 
180 v. 25 mA. and 6.3 v. [0-9-15 v. 5 a....... 19/9 | icictegrmer, __ Rectifier, Variable | 950 v. 50 c.p.s. 12 v. lamp, selenium rect. (F.W. Bridge) ; 2 fuse- 
Web Aucoig cies saves £7/19/6 | 0-9-15 v. 6 a....... 23/9} stove pense series ees ree holders, 2 fuses, change dirzction switch, variable speed regulator, 
Type FMT2... £9/17/6 10-9-15 v. 8 a....... 28/9 1 Only 10 GNS. Carr. 15/-. partially drilled steel case and circuit. Very limited number 29/11. 
IF ER VALVES CHARGER AMMETERS | _8-S.C. BABY ALARM or INTE! IT KIT 
= . For 200-250 AC. ins. Includes all parts, 

EX ‘GOVT, SELENIUM RECTIFIE | , 19/9 Full range Keen prices.|___0-14.a., 0-3 a., 0-7 a. 8/9 atid Habereehione: nigh sensitivity. 1 parts, diagras sate, 


Controllable 
either end.- 2 
Housed in two 

cabi inets of 


EX. GOVT, SMOOTHING ee HEAVY DUTY SELENIUM RECTIFIERS 


24 v. 20 amp. Full wave (bridge). 
60 mA. 10 h. 400. ohms 8/11. 100 mA. 10 h. 6/9. c / 
150 mA. 10 h, 100 ee 10/11. 120 mA. 12h. 100 ohms 9/9 Brand new. 49 9 


200 mA. 5 10h. 100 ohms 11/9. 250 mA. 5 h. 50 ohms 10/9 
R.S.C. POWER PACKS 200-250 v. A.C. Com- 
TANNOY 8 WATT RE-ENTRANT LOUDSPEAK- pletely enclosed in louvred enamelled case, 8x5} x Qin, 


ERS. 8 ohms for workshop, factory or outdoor use 25/9 ea. } Output fully smoothed 250 v. 60 mA. and 6.3 Vv. 2a. 39/9. 
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R.S.C. AlQ 30 WATT AMPLIFIER 


HIGH FIDELITY é 
ULTRA LINEAR _ 7 
PUSH-PULL 

ue OUTPUT 


3X VALVES EF86, EFS6, ECC83, 
807, 807, GZ34. Tone Control Pre-Amp. 
stages are incorporated. Sensitivity 
is extremely high. Only 12 millivolt 
minimum input is required for full 
pL ENSURES THE SITUA- 

ITY OF ANY TYPE OR MAKE OF 
MICROPHONE OR PICK-UP. Separate 
Base and Treble controls give both 
“lift”? and “cut” with ample tone 
correction for long playing records. An extra input with associate vol. control is provided 
so that two separate inputs such as “ mike ” and gram..etc., can be simultaneously applied 
for mixing purposes. AN OUTPUT SOCKET WITH PLUG IS INCLUDED FOR SUPPLY 
OF 300 v. 20mA and 6.3-v. 1.5 A. FOR A RADIO FEEDER UNIT. Price in kit form with 
easy to follow wiring diagram, yt 


ONLY OF factory built using latest EL34 output valves and with 12 
Carr. 1 1 Gns menthe’ guarantee. 14 GNS. TERMS ON ASSEMBLED UNITS. 
10/-. * DEPOSIT 33/9 and 9-monthly payments of 33/9. 


Protective Cover'19/9. Type 807 output valves are used with High Quality Sectionally 
Wound output transformer specially designed for Ultra Linear operation. 
feedback of 20 D.B. in main loop. CERTIFIED PERFORMANCE FIGURES ARE EQUAL 
TO MOST EXPENSIVE UNITS AVAILABLE, Frequency response + 3°D.B. 30-20,000 ¢/s. 
ee Controls + 12 D.B. at. 50 c/s. +12 D.B. to —6 D.B. at 12,000 e/s., hum and noise 

0 D.B. down, 


FOR USE WITH MUSICAL INSTRUMENTS, SUCH AS STRING BASS, ELECTRONIC 
ORGAN, GUITAR, ete. FOR DANCE BANDS, GARRISON THEATRES, ete., etc. We can 
supply ees etc., af keen cash prices or on terms with amplifiers. EX- 


SS 
LOUDSPEAKERS. 2tin. to 18in. at keen prices. 12in. 6-8 watt 3 ohms 29/T1.  12in 
10 watt 12,000 lines 3 ohms or 15 ohms. 58/9. TWEETERS. 4in. R.A. 3 ohms 25/9 
R.A. 15 ohms 25/9. W.B. 15 ohms 31/9. Fane 15 ohms, Pressure type £3/15/-. 


—— 
FANE HEAVY DUTY HI-FIDELITY SPEAKERS 


12in. 150hms. Cast chassis. Exceptionally robust 2in. diam, Voice Coil Assemblies. 
122/10 20 watts .. 5 gns. 122/10A 20 watts -. 6 gns. 


122/12 20 watts... 6 gns. 122/12A 20 watts ..€7 19 6 
122/14 22: watts .. 9 gns, 122/14A 22 watts ..10 gns. 
122/17 25 watts ..1] gns. 122/17A 25 watts ..12 gns, 


15in. 15 ohms. Cast chassis, Exceptionally robust 2in. diam. Voice Coil Assemblies. 


152/12 20w. ....12 gens. E52/12A4 2w.. 2... 13 gens. 
152/14 27w.......14 ens, 152/144 27w, 15 gens: 
152/17 35w........ 16 gns. I52/L7TA 35w.. 2. os 17 gns. 


a A” indicates dual cone type 30-17,000 c.p.s. Send S.A.E. for leaflets. Terms available 


R.S.C. AS 4-5 WATT HIGH GAIN AMPLIFIERS 


A highly sensitive 4-valve quality amplifier for the home, small club, ete. Only 50 milli- 
volts input is required for full output so that it is suitable for use with the latest high 
fidelity pick-up heads in addition to all other types of pick-ups and practically ali makes. 
Separate Bass and Treble controls are provided. These give full long playing record 
equalisation. Hum-level is negligible being 71 D.B. 
down. 15 D.B. negative feedback is used. H.T. 
of 300 v. 26 mA, and L.T. of 6.3 v. 1.5 a. is available 
for the supply of a Radio Feeder Unit or Tape Deck 
pre-amplifier. For A.C. mains input of 200-250 v. 
50 c/s. Output for 2-3 ohms speaker. Chassis is not 
alive. Kit is complete in every detail and includes 
fully punched chassis: (with baseplate) with the blue 
hammer finish and point-to-point wiring diagrams 
and instructions. Exceptional value at only £4/15/- 
or assembled ready for use 25/- extra, plus 3/6 car- ‘ 

riage. Or deposit. 23/- and five monthly payments of 22/- for assembled unit. 


R.S.C. T RANS FOR M E RS Fully Guaranteed. Interleaved & Impregnated. 


MAINS TRANSFORMERS. Primaries 200-250 v. 50 ¢/s. 
FULLY SHROUDED. UPRIGHT MOUNTING. 


250-0-250v. 60 mA.,.6.3 v.2a., 0-5-6.8 v. 2a, 24-3-3in. 17/11 Midget Battery Pentode 66.1 for 384, ete......... 4/6 15,000: line I/spieaker 15 ohms ix 
250-0-250-v. 100mA., 6.3 v. 4 a., 0-5-6.3 V3 4..... 27/11 roy Sak getierk ight Beats a ie ee oe Cabinet finished as above. Size 
300-0-300 v. 100 mA., 6.3 v. 44.,0-5-6.3V.3u..... 29/[] Standard 0000 to 30.-.-. 26. ..+ ese 18x18 x 8in, Carr. 
300-0-300 v. 130mA.,6.3'v.4a.c-t.,6.3V.1a. For Standard Pentode 7,0000 to 3Q......... -. BID £7/19/6. 


Mullard 510 Amplifier 
350-0-350 v. 100 mA., 6.3 V. 4.a., 0- 


3 15in. 30 WATT. 

425-0-425 v.200 mA., 6.3-v-4a.,c.t.,5 ¥-3a....-.. 55/9 Push pull 10-12 watts 6V6 to 3@ or 15a. 16/9 ich Frux Speaker. - Suitable 

425-0-425 v. 200 mA.,6.3 v.4a., 6.3 v.4a.,5 v.34. 59/9 —_ = oti to ban die op for BASS GUITAR. Cabinet 
|~ (=. A 5 ‘us WES WAGES... we Sees ee . * 

450-0-450 v. 250 mA.,63-v.4a,C.T.5v.3a..... 69/9 pill Urs Linear for Mullard 586,-ete. 00... 29/9 2421 x15in. Heavy construc 


TOP SHROUDED DROP-THROUGH TYPE 
260-0-256 v. 70 mA., 6.3 Vv. 2 a., 0-5-6.3 V.2a..... 19/9 


250-0-250 v..100 mA., 6.3 ¥-3.5%.............. 19/9 ET66, ete., for 3 or 150 


250-0-250 v. 300 ams 6.3 ¥. 2 a., 6.3.v. La. : 21/9 
350-0+350 v. 80 mA., 6.3 v. 2 a. 0-5-6.3 v. 2a. - 18/1 
250-0-250 v. 100 mA., 6.3 v. 4 a., 0-5-6.3 v. 3a,.... 26/9 MICROPHONE TRANSFORMERS 
300-0-300 v. 100 mA.,.6.3 ¥. 4 a., 0-5-6.3-¥.3 4 26/9 
300-0-300 v. 130 mA., 6.3 v. 4 a., 0-5-6.3 V. 

suitable for Mullard'510 Amplifier ............ 29/9 SMOOTHING CHOKES 
350-0-350 v. 100 mA., 6.3'¥. 4a., 0-5-6.3v.3a..... 96/9 250 mA., 5 H., 1000 T1/9 
350-0-350 v. 150 mA.,.6.3.v. 4 4.,0-5-6.3 v.3a..... 29/9 150 sated aN Ti/9 
425-0-425 v. 200 mA., 6.3.v.4a.,2Vv.3a......-. 55/9 100 mA., 10 H.,2000 8/9 
MIDGET CLAMPED . Primaries 200-250 yv. 
'250-0-250 v. 60 mA., 6.3 v.2a., 2x 2§x2iin..... 12/9 
250 v. 60 mA., 6.3 v. 2 a. Size 2g x 2§ x 2iin... 11/9 Designed to provide a 
FILAMENT TRANSFO FEW E ae 35.2 <0 7/9 smooth frequency response 
G.3'¥. 1.5 a-....-.- 5/9 6.3v.3a. ...... 8/11 from 40-20,000 c.p.s, con- 
BV. 2a. nc... -- 76 CS SC: eee /: sisting of 12in. 12,000 line 


17/9 
12v. 3a. or 24v.1.5a 17/9 


15 ohm speaker. Crossover 
Unit and Tweeter. Highly 
recommended for use with 
any High Fidelity Ampli- 
fier. 10 Watt Unit 
£4/19/6 or Deposit 11/3 
and nine monthly pay- 
ments of 11/3. 20 Watt 
Unit £6/19/9 or Deposit 
15/9 and nine monthly 
payments of 15/9. 


.B. “STENTORIAN” HIGH FIDELITY P.M. SPEAKERS. 
1012. 10 watts rating. Where a really good quality 
speaker at a low price is required, we highly recommend this 
amit with an amazing performance. £4/7/6. Please state 
whether 3 ohm or 15 ohm required. m \ 


BASS REFLEX CABINET. . Designed for above speaker. 
Acoustically lined and ported. Polished walnut veneer 

. Bize 18x12x10in. Strongly made. Handsome 
‘ppearance, Ensures superb reproduction for only £3/19/6. 


Recorders. 


WIRELESS WORLD 


OUTPUT TRANSFORMERS 


Push pull 8 watts EL84 to3Q ... 
Push pull 8 watts EL84s to 15.9 


Push pull 15-18 watts, sectionally wound 6L6, 


Push pull 20 watt, high-quality sectionally wound, 
EL34, 6L6, KT66, etc., to 3 or 15Q fully shrouded 47/9 


120-1 High quality, clamped...... ssoica al cial meses 8/9 
| RET SET FE FR SE ER RT 


Re 
AUDIOTRINE HIGH FIDELITY SPEAKER SYSTEMS 


B.S.R. MONARDECK TAPE DECKS 
Speed 3fin. persec. As fitted to most leading makes Tape 
Brand new £6/19/6. Carr. 5/-. 
Portable Cabinets to take Deck and Tape Amplifier 39/9. 
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R.S.C. All 12-14 WATT AMPLIFIER 


HIGH FIDELITY 
_PUSH-PULL ULTRA 
LINEAR OUTPUT 
“BUILT-IN ” Yl 
PRE-AMP STAGES 
Two input sockets with associated 
controls allow mixing of ‘ mike” 
and gram, as in A.10 High sensitivity. 
Includes 5 valves ECC83, ECC83, EL84, 
EL84, EZ81. High Quality sectionally. 
wound output transformer specially uik & 
designed for Ultra, Linear operation oh 
aya belakie small condensers nie current manufacuve. INDEVIDUAL CONTROLS 
FOR BASS AND TREBLE “ Lift’ and “Cut.” Frequency response + 3 D.B, 30- 
30,000: c/s. Six negative feedback loops. Hum level 60 D.B. down. ONLY £3 mulivolt 
INPUT required for FULL OUTPUT. Suitable for use with all makes and types of p.ck- 
ups and microphones. Comparable with the very best designs. 
For STANDARD or LONG PLAYING RECORDS. For MUsivAL INSTRUMENTS such as 
STRING BASS, GUITARS, etc. OUTPUT SOCKET with plug provides 300v. 30 mA. and 
6.3 v. 1.5 a. For supply of a RADIO FEEDER UNIT. Size approx. 12x 9x7in. For A,C. 
mains 200-260'v,.50'¢/s. Output for 3 and 15 ohms speakers.. Kit is complete to last nut. 
Chassis'is fully punched. Full instructions and point-to-point wiring. 8 Gns C rr, 
Diagrams supplied (or factory built 51/6 extra) ONLY bole 2 
If required louvred metal covers with 2 carrying handles can be supplied for 18/9. TERMS 
ON ASSEMBLED UNITS. DEPOSIT 24/9 and 9 monthly payments of 24/9, Send S.A.E. 


. for illustrated leaflet detailing ready-to-assemble. Cabinets, Speakers, Microphones, ete, 


with cash and credit terms. 


R.S.C. BASS-MAJOR 30 WATT GUITAR AMPLIFIER 


A Multi-Purpose High Fidelity, High Output Unit for Vocal and instrumentalist Groups. 
Incorporating two 12in. heavy duty 25-watt high flux (17,000 lines) loudspeakers with 2in. 
diameter pole pieces (total flux 220,000 lines), Designed for efficiently handling more than 
full output of amplifier at frequencies down to 25 ¢.p.s. One speaker has an aluminium 
speech coil and dual cone to extend frequency range up to 17,000 c.p.s. : 
Heavily made cabinet of convenient size 2421 14in. has an exceptionally attractive 
covering in two contrasting tones of Vynair, For 200-350 v. 50 c.p.s. A.C. mains operation. 
EMINENTLY SUITABLE FOR BASS, LEAD or RHYTHM GUITAR AND ALL OTHER 
MUSICAL INSTRUMENTS, Four jack socket inputs and two independent vol. controls for 
simultaneous connection of up to four instrument pick-ups or microphones. 
Separate bass and treble controls providing more than adequate ‘‘ Boost’? or “Cut” 
Level frequency response throughout the audible range. 
39 BE Gns Or DEPOSIT £4/3/- and 12 monthly payments 
2 Carr. 17/6. 


of £3/9/11. 
Superior to units at twice the cost. Send S.A.E. for illustrated leaffet. 


R.S.C. JUNIOR GUITAR AMPLIFIER 
5-watt high quality output. Separate 
base and treble “cut” and “ boost” 
controls. Sensitivity 16 m.v. Two high 
impedance inputs. 10 in. loudspeaker. 
Handsoniely strongly made. cabinet (size 
14x 14x7in. approx.) finished in attrac- 
tive and durable polychrome. 200-250 
A.C. mains operation. Carr. 
Send S.A4.E. for leaflet. £8/1 9/6 7/6 
Or DEPOSIT £1 and nine monthly pay- 
ments of £1. 


MICROPHONES. Full range 
from 14/9. Aliso Desk & Floor Stands. 


R.8.C. SENIOR 51 WATT LEAD OR RHYTHM GUITAR AMPLI- 
FIER. High-fidelity push-pull output. Separate bass and treble 
“cut”? and “boost” controls. Twin separately controlled 
inputs so that. two instruments or “ mike” and pick-up can be 
used at the same fime. A heavy duty 20 watt high flux 12in. 
loudspeaker with. cast chassis is used. Cabinet is well made and 
1 8 Gns finished as Junior Model. Size approx. 18 x 18. Rin. 

= Or DEPOSIT 35/- and 12 monthly payments 35/-. 
Carr. 10/-. Send S.A.E. for leaflet. 


LINEAR TREMOLO/PRE-AMP. UNIT 
Designed for introducing the Tremolo 
effect to any amplitier fitted with a reserve 
power supply point for smoothed _H.T. and 
6.3 v. A.C. This applies to practically all 
amplifiers of our manufacture and to those 
of several other manufacturers.. The unit 
plugs into power supply point and any 
input socket of amplifier. Controls are 
Speed (frequency of interruptions). 
Depth (for heavy or light effect). Volume, 
and Switch. Phree sockets are for 2 inputs 
and Foat Switch. Only 4 Gns. 


LOUDSPEAKERS IN CABINETS 

12in. 10 WATT. Walnut Veneered Cabinet size 15 x 15 x 8in. 
High quality 12in. 10 watt 12,000 line speaker, 
Or Deposit 11/3. 


approx. 
3 ohms or 15 ohms. £4/19/6. Carr. 5/-. 
and nine monthly payments 1]/3 
12in. 20 WATT. High Quality 


8/9 7/9 or Deposit 17/9 and 9 
monthly payments of 1'7/9. 
Heavy Duty 


Rene «- 8/9 


tion covered in attractive. 
Rexine and Vynair in two con- 
trasting tones of grey. Only 
19% GNS. Or Deposit 37/6 and 12 monthly payments 37/6. 
ibin. 50 WATT. 14,000 line speaker with 3in. diameter 
speech coil. 15 ohms Impedance, in Substantial Two-tone 
Rexine and Vynair covered cabinet of pleasing appearance. 
Acoustically lined. IDEAL. FOR BASS GUITAR. Size 
30x24 x 16in. approx. ONLY 29 Gns. Or Deposit £3/15/- 
and twelve monthly payments 50/-. 


80 mA., 10 H., 3500 5/6. 
60 mA., 10 H., 4000 4/11 


Lamp. 0.50 L.T. type 6/g 


R.S.C. STANDARD BASS REFLEX CABINET. For 12in. 
Loudspeakers, acoustically lined and ported. Size 20in. x 
i4in.x 13in. Beautiful walnut veneer finish. Especially 
recommended for use with Speaker 
system below, £5/19/6. Set of four 
legs’ can be supplied with brass 
ferrules for 19/6. 

AUDIOTRINE CORNER CONSOLE 
CABINETS. Strongly made. 
Beautiful polished walnut veneered 
finish. Pleasing design, 

JUNIOR MODEL. To take up to 
8in. speaker, Size approx. 20 x 
11x 8in. Only 49/9. 

STANDARD MODEL. To take ~ 
up to I0in. speaker. Size 27 x 
18 x 12in. £4/11/9. 

SENIOR, MODELS. To take up to 
12in. .speaker and with Tweeter 
cut-out. ‘Size approx!’ 30x30 
15im. (Recommended for use with 
Audiotrine speaker system). ''7 Gns. or terms. 


Suitable 
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CLEAR 
PLASTIC 
PANEL 
METERS 
First grade qual- 
ity, Moving Coil 
panel meters, 
available ex- 
stock, §.A.E. for 
for illustrated leaflet. Discounts for quan- 
tity. Available as follows. 
Type MR.88P, 1 21/32in. square fronts. 
1A. D.C... 28/6 
5A D.C. .. 22/6 
-. 2 


VA es 8 


10V D. 3 
d50V D.C. .. 

i 100V D.C... 22/6 
IMA ce 93/6 | 150V D.C... 22/6 
5mA .... 22/6] 300V D.C... 22/6 
500V D.C... 22/6 
750V D.C... 22/6 


100mA .... 22/6] 15V A.C. .. 22/6 

150mA :..:; 29/6) 50V A.C... 22/6 

200mA .... 22/6] 150V A.C... 22/6 

300mA ..:. 22/6 | 300V A.C... 22/6 

500mA .... 22/6} 500V A.C... 22/6 
750mA 22/6 

Type MR. 52P. 2iim. square fronts. 


50uA -.-- 57/6{10mA_ .... 82/6 
100uA_ .... 47/6) 100mA .... 32/6 
500HA.... 37/6) 14 D.C. .. 32/6 


50-0-50.A \ 
100-0-1002A 24/6 300V D.C... 32/6 


p Dis ©. Rea Bote 32/6 | 300V A.C... 32/6 
Type MR.65P 8 x $8hin. fronts 


50pA .... 59/6 | ImA ...... 35/- 
100uA 49/6 | 10mA Py a 1a 
500A 39/6 | 100mA .... 35/- 
50-0- -5OUA. . 59/6 | 1A D.C. .. 85/- 


100-0- 1004 49/6 | 300V D.C... 35/- 
300V A.C... 35/- 


POST EXTRA. 


BAKELITE 
PANEL 
METERS 


First grade quality. 
3lin. square fronts, 


1A D.C. .. 29/6 


*Moving iron, all others moving coil. 
POST EXTRA. 


el 
ILLUMINATED ‘‘S” METER 
1 21/32in. sq. front. Cal. in S units. 6V 
lamp 29/6. P.P. 1/-. 


MORE eee BARGAINS 
42/6 


300V AC. irs Flush rd. ......5 25/- 

500V A.C. 2}in. Flush rd. ........ 25/- 

lmA Meter Rectifiers .......... 8/6 
Post Extra. 


6in. PANEL METERS 


Flush panel mounting, hermetically sealed. 


SOOA Diy. wae URE Sawicena eee 65/- 
LOA As Oy Es ooyekeae se ere naeheeetans 65/- 
Post 5/ 
WESTON S54 MOVING COIL 
LAYS 


Brand new boxed 42/6. P.P. 2/-. 


E.M.l. WM.5A CONSUL 
OSCILLOSCOPES 
Available as new, guaranteed perfect 

condition. £110 each. 


TELEPHONES TYPE H 
Sound powered, generator bell ringing, 
2 line connection. Fully tested. £4/19/6. 
pr. Carr. 5/-. 


CR.100 = COMMUNICATION 
RECEIVERS 

60 ke/s. to 30 me/s on 6 bands. 200/250 

volt A.C, operation. Supplied in perfect 

working condition. £2] each. Carr. 30/-. 


P.O. HIGH-SPEED © 
COUNTERS 
New boxed. 7/6. 


MS319 MORSE KEY 
Fully adjustable. 6/-. P. & P. 1/-. 
14V.. HIGH FREQUENCY CODE 
PRACTICE BUZZER. 6/-. P. & P. 9d. 


MODERN AMERICAN 
COUNTERS 
Up tol Me/s. £125. 


WIRELESS WORLD 


HE-40 DE LUXE 4-BAND COMMUNICATION RECEIVER 


Frequency coverage 550 kc/s. to 30 in¢/s. 
continuous. Operation 220/240 v. A.C./D.C, 
The perfect receiver for short wave listening. 
Special features include: Slide rule tuning 
dial—electrical bandspread—0-100 Jogging 
scale—improved selectivity—Built in “5.” 
meter—A.V.C.—Noise limiter —B.F.O.— 
*Phone jack—Built in din, speaker—tone 
control—standby  switch—supplied with 
three aerials, ferrite loop for broadcast 
band, adjustable 58in, whip for short wave 
and wire aerial. Smartly styled durable 
metal cabinet. Supplied brand new and guaranteed with manual. £24/15/-, carriage 
paid. §.A.E, for full details. Part exchanges welcome, 


MODEL ITI-2 MULTITESTER 20,000 O.P.V. 


20,000 O.P.V. D.C.: 10,000 O.P.V. A.C. 
Specifications: 

D.C. V.: 0-5-25-250-500-2500 V. 

A.C. V: 0-10-50-500-LO00V. 

Current: 0-50yA-25mA-250mA, 
Resistance: 0-60K-6MQ 

Capacity: 0.01-0.3uFd (at A.C, LOV.) 
Decibel: —-20db- + 22db, 

Output range: 0-10-50-500-L000V. 
Battery: 1.5V.. U12. 

SIZE: 3iin. x 4hin. » kin. 

Supplied complete with batteries, leads, instructions, 82/6. 
Post 2/6. 


——————————— animate 
MARCONI TF 144G/4 STANDARD SIGNAL GENERATORS 
First release of this late mark. 85ke/s to 25mc/s +1%. 
1luV to 1 volt. Internal sine wave modulatin 400 c/s. up to 75% depth. Operation 
200/250 volt A.C. Offered in really excellent condition, like new, fully tested and 
guaranteed, £25. Carr. 30/-. 


TE-46 CAPACITY-RESISTANCE ANALYSER 


% Factory wired and tested. % Capacitance bridge 
circuit. 4 Direct reading scales for capacitance and 
resistance. ye Magic eye null indicator and meter, 
% Checks opens, shorts, leakage and intermittents. 
+ Determines power factor of electrolytics. ye 2 
Turns ratio scales. % Measures impedance. Capacity 
4 ranges 2PF—2,000 MFD. Resistance 4 ranges 2 
ohms-200 megohms. Turns/ratio/impedance 2 ranges 
10 : 1 and 200:1. Read insulation resistance direct 
on meter to 200 meg. Size 104in. x Zin. x S}in. 
Operation 200/240 v. A.C, Supplied brand new with 
instructions, £15. Carr. 7/6. 


TE-20 RF SIGNAL GENERATOR 
Accurate wide range signal generator covering 120kc.-260mc/s on 6 bands. Directly 
calibrated. Variable R.F. attenuator. Operation 200/240 v. A.C. Similar in appearance 
ee CR Bridge. Brand new with instructions, £12. Cair. 5/-. S.A,E. FOR 
AILS. 


COSSOR DOUBLE BEAM OSCILLOSCOPE 1035 
4in. tube. Calibrated Y1 amplifier from 50 mV. to 50V. Bandwidth 10 me/s. Calibrated 
Y2 amplifier from 5 v. to 500 v. with bandwidth up to 100 ke/s. Directly calibiated 
X shift providing time measurements from 15 micro-seconds to 150 milliseconds. Sup- 
plied in guaranteed perfect condition. £37/10/- each. Carr, 30/-. Spare tubes TYPE 
89D. Brand new 59/6. P. & P. 4/6 


ERSKINE TYPE 13 DOUBLE BEAM OSCILLOSCOPE 
Time base 2 ¢/s-750 ke/s. Calibrators at 100 ke/s and 1 me/s. Separate Y1 and Y2 ampli- 
fiers up to 5.5 me/s. Operation 110/230 volt A.C. Supplied in perfect working order. 


£2'7/10/-. Carriage 20/-. 
MICROAMMETERS 


0-500 microamp., 2tin. circular fiush 
panel mounting. Dials engraved 0-15, 
0-600 volts. Brand new boxed, 15/-. 
a AWRY. hag stead i) 


MINIFLUX 
H 


MODEL 500 30,000 O.P.V. 
TEST METER 


Reads voltages 
up to 1,000 D.C. 
at 30,000 ohms 
STRACK TAPE | 2°, ft 15.000 
EADS o.p.v.; D.C. cur- 


Set of three, record, playback, erase. | yent to 12 amps. 
Resistance to 60 


Only 29/6 set. P.P. 9d. 
FIELD STRENGTH METERS Ree cue ae 


Frequency coverage | +56; Incorpor- 
1 to 250 me/s. | ates internal 
Fitted with 200 | buzzer for audible : 

microamp. meter. | warning of direct shorts and blocking 
Supplied | condenser for A.F. output measurements, 


with tele- | Size 3; x 67, X 2in. 
scopic.aerial, 

earpiece and PRICE £8/17/6. 
instructions, | MINE DETECTOR No. 4A 


Wer «= paid. Will detect all types of metals. Fully 


Be ce ¥ cpanel instructions. 
. ‘OIT. ay, Batt 
FIELD TELEPHONES pein rr. 10/-. Battery 8/6 


MAINS RECORD PLAYERS 
AND AUTO-CHANGERS 
ALL hte et WITH ARM AND 


ARTRIDGE 
Garrard SPR- 16 player . £417 6 
Garrard Autoslim changer. . - £69 6 
Garrard Autoslim de luxe.. £619 6 
Garrard AT6 changer, mono £10 9 6 
Garrard AT6 changer, stereo £1019 6 
Garrard 4 H/F mono ...... £1419 6 
Garrard 4 H/F, stereo .... £1515 O 
Garrard Type A changer .. £1715 O 
Garrard 301 Strobo, no arm £1910 O 
B.S.R. GU7 single player .. £4 6 
B.S.R. UAl4 changer .... £519 6 
B.S.R. UA 16 changer .... £612 6 


: Postage extra. 
Type “L’’ 2 line connection, generator 

bell ringing. Complete telephone inter- 
com. Supplied in excellent condition, 
fully tested. and complete with batteries, 
only ss per pair. Carr. 5/-. 

Type ‘“ F ’? As above but moulded bake- 
lite pits (as illustrated). Supplied com- 
plete with wooden transit case for field 
use. £4/19/6 per pair. Carr. 5/-. 
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Output variable from 


G. W. SMITH & CO. (RADIO) L 


3 & 34 LISLE STREET, LONDON, W.C.2, 
SEE OPPOSITE PAGE 


-as high as 
denirad Weight scale for reproductible 
settings. Precision tooled, anti- 
nickel plated brass and. stainless 
operating parts. Size 6Zin. x 3in. x 22in. ; 
Brand New. £4/12/6. Post Paid. 


SILICON RECTIFIERS 


400 v. P.I.V. 4. Tamp.(SCR) 7/6 
200 v. P.I.V. 6 amp. ....-. 5/6 
1,000 v. P..V.650mA. .. 7/6 
800 v. P.L.V.500mA. ..:. 5/6 
400 v. P.LV.500mA..... 3/6 
95 v. P.LV. Lamp. ...... 4/6 
70 v.P.I.V.lamp........ 8/6 
150 v. P.I.V.165mA. ....  F/- 
Discounts for quantities. Post 
extra. 


PLUGS AND SOCKETS 
Painton 15 pin in line printed circuit con- 
nectors. 7/6 pr. Large quantities avail- 
able. Ditto 32 pin, 12/6 pr. 

UNITERS. 4 pin, 2/6 pr.; 8 pin 3/6 pr 
12 pin 4/- pr.; 18 pin 4/6 pr. 
PAINTON MINIATURE JONES. 4 pin 
3/6 pr.; 6 pin 4/- pr.; 8 pin 4/6 pr.; 12pin 
5/6 pr.; 18 pin 7/6 pr.; 24 pin 10/6 pr; 
33 pin 12/6 pr. Post extra. 

ERTS 


AMERICAN BLOCK PAPER 
CONDENSERS 


Very high quality. 10 mfd. 600 v. 8/6; 
10 mfd. 1kV 10/6; 12 mfd. 1.5 kV. 15/-3 
post extra. 


: 
L.T. METAL RECTIFIERS 


FULL wave bridge connected. 2 
12/18V1A.. 38/9 | 24/36V 14. 713 
12/18V 2A.. 6/3 | 24/36V SANG 13/6 
12/18V 4A.. 8/6 | 24/36V 156A 45/- — 
12/18V 6A.. 12/3 | 36/48V 6A.. 32/6. 
12/18V 10A 22/6 Post extra. 


L.T. TRANSFORMERS 
For chargers, models, etc, All primaries ; 
tapped 200/250V.. _ 
(1) 3.5, 9 or 17V. 1 amp. me sees O/D8 


(2) Ditto 2A ... 14/3 
(3) Ditto 4A ... 16/6 
(4) Ditto -6Ale# seaertioke aun 26/- 
(5) 3, 4, 5,6, 8; 10, “12, 15, 18, 20, 24 
or ’30V. x 2 AMD: Uxguc ems 18/6 
(6) Ditto, 4AN ceyemiee settee anne 30/- 
(7) Ditto 5A ..... PROD ei .. 37/6 
(8): 5OV.., “He AMPs Se peeaiee seg eae 13/6 
(9) SOV.) A ama pees crue tare 15/6 
Post extra. at: 
—— iia 


AUTO TRANSFORMERS 
Step up or step down. Tapped 0/115/ 200) 
230/250V. 20W. Q/-; 60W. 12/6; 75W. 
15/6; 150W. 18/6; 200W. 27/6; 300W. 
42/6; 500W. 67/6; 1,000W. eer 
£6/19/6; 3,000W.* £7/10/-; 7,000W.* 


15. 
(*Only tapped 0/110/230V.) Post extra, 


“aI 


12 VOLT A.C. TIME SWITCH 
Vernier 0-14 hrs. 250 v. 5A. switch. 17/6, 
post 2/-.. Suitable 230/12V. eae) 


5/9. 


9 TRANSISTOR 
WALKIE-TALKIE 
TWO-WAY RADIO 


Average range 
up to 1.5 miles. 
Supplied com- 
plete with Tele- 
gcopic Aerials, 
Batteries, Per- 
sonal LEarpieces, 
Leather carrying 
cases and in- 
structions. Brand 
new guaranteed, 
£25 pair, S.A.E: 
for details. 


SINCLAIR RADIO KITS 


MICRO 6. World’s Smallest Radio 59/6 
8 B Pocket Radio 16 
MICRO AMPLIFIER ..... 
SIGNAL INJECTOR .......... 
All above post paid. é 


CITIZENS BAND 


| cee: | 


APRIL, 1964 


CONSTANT VOLTAGE 
TRANSFORMERS 
95/130V. input 115V. output 500 watts. 
Can ees in. series for 280V. £4 each, 


VARIABLE VOLTAGE 
£5/17, 
£14/10/-; 10 amp £16/10/-;. 12 amp 
£18/15/-; 20 amp £32/10/-. All fully 
shrouded, 


a 
DUMONT KI05IP! DOUBLE 
-BEAM C.R.T. 


Twin gun, 6.3¥. New, boxed, 59/6. 


MAINS ISOLATION 

' TRANSFORMERS 
230V. to 230V. 50W. 16/6, P.P. 3/-.; 
100W. 29/6. P.P. 3/6; 1,000W. £5. 
Carr. 10/-. 


T™M-59’er “*S” METER 

_ Signal strength 
meter using 
VTVM principles, 
Calibrated in S 
units. Sensitivity 
and zero adjust- 
ments. For any 
superhet receiver 
with AVE. Re- 
quires 150/200V. 
and 6 er 12V. Complete with valve and 
full instructions. 82/6. P.P. 2/6. 


VARIAC TRANSFORMER i 
24 amp. Pri. 230V. Sec. 185/250V. 
£12/10/-. Carr. 10/-. 


‘MAINS MOTORS 220/240V. 4 
90 watts, 5,000 rpm. 42 x 3in: iin. 
spindle, 22/6. P-.P. 2/-. 


MINIATURE LEAD ACID 
ACCUMULATORS 
Brand new 2V. 154.4 x 1 x lbin, 
5/6. P.P. 1/3. 12V. 0.754. 4 x 3 x Iiin. 
15/6. P.P. 1/6. 


TWIN MOTOR BARGAIN 

200/250V. 
A.C. Twin 
concentric 
spindles. 

Either 
motor  re- 
versible. 
1,400 r.p.m. 
Brand new 


12/6. P.P. 
2/6. 


DESK TELEPHONES 
Std. type with handset and bell. No dial. 
Unused 25/-. P.P. 3/6. 


GEARED SLIDER RHEOSTAT 
1.2 ohms 12 amps. 15/6. P.P. 3/6. 


COLLARO/MAGNAVOX 
STUDIO TAPE 
TRANSCRIPTOR 
Brand new, 3 speeds, 13, 3%,. 7% i.p.s. 
3 motors, digital counter. Complete with 
_ 2 spools, instructions, 10 gns, Carr. paid. 


4-CHANNEL TRANSISTOR- 
ISED MICROPHONE MIXER 


Add musi- 
eal high- 
lights and 
addition- 
al sound 
effects to ; 

your recordings. The 
MM-4 permits mixing 
of four signals such as microphone, 
records,: tuner, etc. into single output. 
Inputs and output take standard plugs. 
Fully transistorised and self-contained in 
handsome case. PRICE 59/6 Post Paid. 


LARGEST STOCKS OF 
COMPONENTS, 
RECEIVERS, 
‘& TEST EQUIPMENT 
IN THE COUNTRY 


OPEN 9 a.m. to6 p.m. every day 
MONDAY TO SATURDAY 
Trade supplied 


WIRELESS WorLD 


HE-30 SUPER AMATEUR COMMUNICATION RECEIVER 


4 bands covering 550 ke/s. to 30 me/s. 
continuous, Operation 200/240 volts A.C. 
Special features include : Hasy-to-read 
uminated slide rule dial—built-in Q 
multiplier—.-Aerial. .. trimmer — calibrated 
electrical bandspread on amateur bands 
—0-100 logging scale —noise limiter — 
AVC/MVC selector—stable oscillator and 
B.F 0. for clear CW and S§S8b: reception— 
built-in edgewise “‘S*’ meter. Output for 
*phones ot STD. speaker. Supplied brand 
new and guaranteed with manual, £42 
Part Exchanges welcome. 


carriage paid. S.A.E. for full details. 


HE-80 14-VALVE AMATEUR COMMUNICATION RECEIVER 


550ke/s. to 30me/s + 2 METRE BAND 144 
to 146 me/s. Two receivers in one. Con- 
tinuous coverage from 550kc/s to 30me/s 
and 144 to 146mc/s. Dual conversion on 
2 metres, with extra RF and Mix. stage. 
Special features include ‘‘ S$’ meter, Crystal 
calibrator ““Q* multiplier B.F.O., Band- 
spread on all amateur bands, large illum- 
inated dial with logging scale. Improved 
A.N.L. Regulated power pack.’ Output for 
phones or speaker (8 or 500 ohms). Operation 
200/250 volt A.C. Valve line-up 4 « 6AQ8, 
3x 6BA6, 2x 6BE6,1x6BL8,6AL5, 6AQ5, 
Attractive grey steel cabinet, 17 x 74 x 10in. Supplied brand new 
manual. 59 GNS, Carriage paid. S.A.E. for 


6CA4, and OA2. 
and guaranteed complete with instruction 
full details. Part exchanges welcome. ~ ~ 


NATIONAL H.R.O. RECEIVERS 
SENIOR MODEL. Complete with a full set of 9 coils covering 50ke/s to 30mc/s, Each 
receiver thoroughly checked and tested before despatch. Dual purpose rack model 
for table or 19in. rack mounting. Extremely good used condition, £18/18/-. Carr. £1. 
200/250 volt A.C. power supplies for H.R.O. also sold separately, 59/6. Carr. 5/-. 
8.A.E. for full details. 


P.C.R:22 COMMUNICATION RECEIVERS 
Excellent 6-valve receiver, Frequency coverage on 3 bands, 800-2,000 metres, 190-550 
metres and 6-22 mc/s. Output for phone or speaker. Supplied in perfect condition 
£5/19/6 each. Carr. 10/-. The receiver can be supplied with an internal power 
supply to operate on 200/250 volt A.C. at 39/6 extra or plug in external power supplies 
are $5/- extra. Full circuit supplied. 


MODEL PT-34 1,000 O.P.V. MULTI-TESTER 
Dependable and Basy to Read. 
*SPECIFICATIONS: 

D.C, V. : 0-10-50-250-500-1000 V. 

A.C. V.: 0-10-50-250-500-1000 V. 

Current: 0-1-100-500mA. 

Resistance: 0-1l00KQ. 

Battery: 1.5V. U2. 

Size: 3tin. x 2j;in. x lfin. 

Supplied complete with batteries, leads, instructions, 39/6, 
post 1/6. 


MODEL PV-58 VACU UM TUBE VOLTMETERS 


Latest design with special circuit for stable and accurate 
measurements. Resistors used are all within 1% tolerance. 
Special designed 4in. 200u4A meter. 11 meg. inputs. 
Ranges: —D.C.V. 0-1.5-5-15-50-150-500-1500V. 
+D.C.V. 0-1.5-5-15-50-150-500-1500V. 
A.C.V. 0-5.5-5-15-50-150-500-1500V. RMS. 
0-1.4-4-14-40-140-400-1400-4000 P.P. 
Resistance: 2 ohm to 1.000 megohm. 
Decibels: —10db to +65db. . 2 
Operation: 220/240 volt A.C. Size 7 x 4% x 4in. Supplied 
brand new and guaranteed complete with probe and instruc- 


tions £13/19/6. P-P. 3/6. 
PRECISION COMBINATION VOLTMETER/AMMETER 


Two separate instruments housed in polished wood case, 6in. scales with knife edge 
pointers. Ranges as follows: A.C. and D.C. Volts 0-160-300-600 volts. A.C. and D.C. 
Current: 0-25-50-150-200 amps. Supplied complete with shunts, leads and leather 
carrying case. Brand new condition. £9/19/6 each. Carr. 7/6. 


PRECISION PORTABLE VOLTMETERS 
Polished wood case. Sin. scale with knife edge pointer. A.C. and D.C. volts. 0-160 volts, 
59/6; 0-160-320 volts £5/19/6. PP. 3/6. 


NOMBRE X INSTRUMENTS 


1. Transistorised audio generator. 10- 
100,000 c/s. Sine or square wave. 
Post paid with battery £16 15 0O 

Signal Generator. 
150 ke/s-350 Me/s. Better than 2%. 
Post paid with battery £910 0O 

. Transistorised Resistance Capacity 
Bridge, 19-100 meggQ, 1 pf.-100pf. 
Leakage test and visual null indica- 
tor. Post paid with batt. £8 5 O 

4, Mains operated transistor power 
supply unit. Regulated output 1- 
15 v. up to 100 mA. Overload pro- 
tection. Post paid .. £610 0 


8.A.E. for full details. 


2. Transistorised 


we 


HEAVY DUTY POWER SUPPLIES 
Input 200/250 volt A.C. Three H.T. outputs’ 2 x 400V. 175mA. and 350V. 225mA. 
All fully smoothed. 2 x 6.3V. 5 amp., 6.3V. 4 amp. 12V. 0.5amp. Supplied in perfect 
condition £5/10/-. Carr. 20/-, 


334 LSLE 
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COMMUNICA- 
TION RECEIVER 
SPEAKER 
3 x 5im. speaker in grey steel 
case to match HE-30 or 
HE-80. 8 ohm imp. Size 7% 
- 3}. 5in., 55/- each. P.P. 


LAFAYETTE BRAND 
RECORDING TAPES 


First grade quality American tapes. 
Brand new and guaranteed. Discounts 
for quantities. 

3in. 200ft. L.P. mylar ...... 4/- 
3tin.. . 600ft.. T.P. mylar ...... 10/- 
5in. 600ft. std. plastic ........ 8/6 
5in. 900ft. L.P. acetate ...... 10/- 
din, 1,200ft. D.P. mylar ........ 15/- 
52in. 1,200ft. L.P. acetate......-. 12/6 
5fin. 1,800ft. D.P. mylar ...... 22/6 
Tin. 1,200ft. std. mylar ........ 12/6 
Zin. 1,800ft..L.P. acetate ...... 15/- 
‘fin, 1,800ft. L.P: mylar. ........ 20/- 
7in. 2,400ft. D.P. mylar ........ 25/- 


Postage 2/-.- Over £3 post paid. 


MARCONI TF-885 VIDEO 
OSCILLATORS 


20 c/s to 5 mc/s sinewave and 500 c/s- 
150 ke/s squarewave. Eleven position 
attenuation. Operation 110/200/250 volts 
A.C. Supplied im perfect condition, £45. 
Carriage 30/-. 


TRANSISTORISED FIELD 
STRENGTH METER 


3 bands 2.5 to 57 
mc/s, permits easy tune 
up for max. transmitter 
output. Earphone jack 
to monitor audio. 200u 
A meter cal. 0-10. 
Supplied complete with 
battery, telescopic aerial, 
£7/7/- each. P.P. 2/6. 


HEADSET AND BOOM 
MICROPHONE 


American type, low impedance, padded, 
49/6. P-P. 2/6. 


R.C.A. HEADSETS 


Low imp, Fitted with std. jack plug, 
15/6. P.P. 1/6. 


ROTARY TRANSFORMERS 


12 VDC input. Output 310/360VDC. 
30mA. New boxed, 10/-. P.P. 2/-. 


200KQ INSTRUMENT POTS 
Wirewound, 3}in. dia., 5/6 ea. P.P. 1/3° 


R.C.A. PLATE 
TRANSFORMERS 
200/250V. pri. 2,000-1,500-0-1,500-2,000V 
500mA. New boxed, £6/10/-. Carr. £1. 


PHOTO VOLTAGE 
AMPLIFIER UNITS 
Fitted with twin selenium photo cells, 
Tinsley mirror galvo, £9/19/6 each. - 
Carr. 7/6. 


500 VOLT BRIDGE MEGGERS 
Evershed Vignoles Series II, Supplied in 
as new condition, complete with leather 
case, £40 each. Guaranteed. 


TRANSISTORS 

All new and guaranteed. 

OC22 22/6 OC73 6/— OCI170 8/6 
OC28 24/6 OC74 5/6 OCI71 6/6 
0C35 18/- OC75 5/6 AF116 6/6 
OC42 6/6 OC76 5/— AFI117 9/6 
OCc44 5/—- OC78 6/6 XAl104 4/6 
OC45 4/6 OC81D 4/6 XB112 3/- 
OC70 5/— OC81 5/6 XC141 10/- 
OC71 4/— OC83 6/- 

OC72 5/6 OC140 19/- Post extra, 


Go: (RADIO) LIMITED 


Phone: GERRARD 8204/9155 
Cables: SMITHEX LESQUARE 


STREET, LONDON, : W.C.2 
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GENUINE OFFERS! 


Purchased direct from the liquidator of 
Walter Instruments Ltd. BRAND NEW 


“WALTER” METROPOLITAN 


MAINS/BATTERY TAPE RECORDER 
Maker’s list price 55 Gns. 


£25 Carr. & Ins. 15/- ex. 


OUR 
PRICE 


Double your fun with this revolutionary tape recorder- 
It makes you independent of mains electricity supplies; 
yet it’s full size and gives you BIG 2-WATT OUT- 
PUT and faithful reproduction on batteries or mains, 
plus all the advantages of mains or battery recording 
jndoors—outdoors—any where—every where. 


METROPOLITAN 
MAINS BATTERY a5 
TAPE RECORDER & 


BRAND NEW in maker's cartons. Thoroughly 
tested before despatch. Just some of the wonderful 
features of the ‘‘ Metropolitan ”:—A.C. mains 100/ 
250 v. or 3 Ever-Ready PP9 or Vidor VT9 dry bat- 
teries (9 v. each battery). Twin-track. Hi-Fi perfec- 
tion with enough volume to fill a small hall on mains 
or battery. 3? ip.s. Rev. counter. Record safety 
button. 7 x 4in. high flux speaker. Magic-eye 
indicator. Mixing and superimposing facilities. Out- 
puts for external speaker and amp. Reel size 5jin. 
mix. Weight only 17} lbs. Overall dimensions 
14 x 13% x 52in. Complete with 850ft. tape, spools, 
radio/gram. recording leads and plugs. Hi-Fi micro- 
phone. Instruction booklet and SERVICE MANUAL. 


GOLD SPOT EIGHT-TRANSISTOR DE LUXE. 
MEDIUM AND LONG WAVE BANDS. With detach- 

- able telescopic 
Aerial. Ex- 
tremely sen- 
sitive, stations 
rollin. Terrific 
‘4\ power. Beauti- 
fully finished. 
2-tone Black’ 
and Ivory with 
Gilt speaker 
fret. Complete 
with real lea- 


ther Brown 
case, which incorporates aerial. HKarpiece and separate 
container also battery. Size 5} x 3) x liin. OUR 


PRICE £6/2/6. P. & P. 2/6. 


LAFAYETTE BRAND TAPE 


5in. Double play, 1,200ft. Mylar base........ 15/- 
din. Long play, 900ft. Acetate base .......... 10/- 
Sin. Standard play, 600ft. P.V.C. base...... 8/6 
52in. Long play, 1,200ft. Mylar base........ 15/- 
5iin. Double play, 1,800ft. Mylar base...... 22/6 
5#in. Long play, 1,200ft.. Acetate base........ 12/6 
5}in. Standard play, 850ft. P.V.C. base...... 11/6 
7in. Standard play, 1,200ft. Mylar base...... 12/6 


Jin. Long play, 1,800ft. 
7in. Double play, 2,400ft. 


Mylar base 
Mylar b 


Jin. Long play, 1,800ft. Acetate bas .e. 15/- 
3in. Message tape, l50ft. ........5......05- 3/6 
3in. Message tape, 225ft. ....-.-..06. 0.4. 4/11 
3in. Message tape, 300ft. ..........-.2-4- 7/6 


Muto-Slim: MORO win es piece em cine eee 
Auto-Slim. Stereo es bls gs cave FN es 
Auto-Slim Mono Plug-in head ........ 
Auto-Slim De Luxe Mono AT6 ........ 
Auto-Slim De Luxe Stereo AT6 ...... 
B.S; RR; UsA.14 5 Mano. seins ran ete 
Pisa hea slog MOOK asi nim tararaON oy aie £7. «0 
Postage and Insurance 5/- each model. 


HIGH FIDELITY ULTRA LINEAR 

20 WATT POWER AMPLIFIER 
With JASON built separate pre-amp. Rated output 
20 watts at less than 0.1% total harmonic distortion 
and a hum level of —80 dB. The frequency response 
is level from 20 to 20,000 c.p.s. +1 dB. With 6-posi- 
tion input selector switch for Radio, Tapehead, Re- 
corder, Microphone, crystal or magnetic pick-up. 
Bass and Treble controls. Rumble filter and Treble 
turnover. OUR PRICE £18. Carr. and Ins. 15/- extra. 
Send 6d. for our latest Lists of Radio & Electrical 
bargains. §.A.E. all enquiries, please. 
TERMS: Cash with Order. No C.0.D. 


J. E. SEXTON LTD., 162 Grays Inn Road> 
London, W.C.|I. Tel.: TERminus 0228 


SQAacoooo 


eee 
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WIRELESS WORLD 


JUST PUBLISHED 


DIODES 
AND TRANSISTORS 


GENERAL PRINCIPLES 
by G. Fontaine. 


PHILIPS TECHNICAL LIBRARY. 


55/-. Postage I/-. 


a 
TRANSISTOR AMPLIFIERS FOR 
AUDIO FREQUENCIES, by T. Roddam. 
45/-. Postage 1/-. 

RADIO RECEPTION by H. Henderson. 
42/-. Postage 1/-. 

TAPE RECORDING AND REPRODUC- 
TION by A.A. Mc Williams. 42/-. Postage I/-. 
SHORT WAVE AMATEUR . RADIO 
by J. Schaap. 2I/-. Postage |/-. 
PRINCIPLES OF FEEDBACK DESIGN 
by G. Edwin & T. Roddam. 45/-. Postage I/-. 
UNDERSTANDING TELEVISION by 
J. R. Davies. 37/6. Postage 2/-. 

RADIO VALVE DATA 7th ed. Compiled 
by “WW ”’, 6/-, Postage 10d. 

SCR DESIGNERS HANDBOOK by 
Westinghouse. 16/-. Postage |/-. 
COMPLETE CATALOGUE |}/-. 


THE MODERN BOOK CO. 


BRITAIN’S LARGEST STOCKIST 
of British and American Technical 


19-21 PRAED STREET 
LONDON, W.2 
Phone: PADdington 4185 


Open 6 days 9-6 p.m. 
7W W—178 FOR FURTHER DETAILS. 


SPECIAL OFFERS| 


NO INTEREST ON 12 MONTHLY 
: PAYMENTS 


THE NEW ARMSTRONG 227 SEE PAGE 9 
Monthly 


Cash Dep. 12 pyts. 18 pyts. 
ARMSTRONG 
227 Mono .....- 318 0 68/- 50/10 36/5 
227 Stereo ...... £48 15 0 97/- 73/ 52/6 
GARRARD 
Lab.A/EV26A ..£2011 1 41/1 30/10 22/2 
4HF/EV26A ....£1717 3 35/3 26/10 19/3 
801 Strobe ....-- £22 O11 44/11 38/- 28/11 
AT6/EV26A ....£12 5 5 25/5 18/4 13/2 
LEAK NEW MODEL 
Stereo 20/Vari. ..£55 9 QO I11/- 83/2 59/8 
TL12 Plus/Vari. .. £3413 0 9/- 52/- 37/4 
Troughline ..-£29 7 6 59/6 44/- 31/7 
LENCO 
GL 58 Gram -- £17. 1 9 34/- 25/7 18/4 
GL?70 Gram .-£27 9 4 54/4 41/8 29/7 
GOODMANS 
Axiette8 ...... S55 cee LOks 27/11 (5/8 
Axiom 10 ...... £6 511 12/11 9/5 6/9 
Maxiin Soivenaenes £1710 6 35/6 26/3 18/10 
Eleganza ll ...... £27 10 O 55/- 41/3 29/7 
MISCELLANEOUS 
Cadet Stereo ....£26 0 55/- 40/- /8 
Decca FFSS Ster. £18 1711 37/11 28/4 20/4 
DeccaDeramA.R.I.£11 11 0 24/- 17/8 12/5 
W.B.:1012. 5... .- £4 7 6 9/6 6/6 4/8 
W.B.1016 ...... £2 0 0 14/- 10/6 U2 
DULCI . 
§$55Mono...... £27 3 3 55/3 40/8 29/2 
855s Stereo ...... £30 1711 62/11 46/3 33/2 


Showroom hours: Monday-Saturday 10 a.m.-5 p.m. 
Directions: No. 6 bus from Liverpool St. Station to Odeon, 


Hackney Rd., walk back two turnings. 


A. L. STAMFORD Ltd pitts: sito 500s 


98 Weymouth Terrace, London, E.2. 
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APRIL, 1964 


HARVERSON = 


facing 
page. 


SURPLUS CO., LTD. 
SPECIAL OFFER! 


MARCONI QUARTZ CRYSTALS 
TYPES ZHB 
Glass encapsulated, 2 wire lead out. Size Idin. 
high x tin. dia. Following frequencies (Ke/s.) 
only available:— 


13583, 13646, 13708, 13771, 13833, 13896, 
13958, 14021, 14803, 14146, 14208, 14271, 
14333, 14396, 14459 aa : 
6/- each. P. & P. I/- per crystal. 3 or more 
post free. 

(FS STS PS CLR FE ELE SS 


TAPE DECKS © 


B.S.R. MONARDECK (Single speed) 33in: 
per sec., simple control, uses 5zin. spools, 
£6/15/- plus 5/6 carr. and ins, 


COLLARO STUDIO. DECK £10/10/- «plus 


5/6 carr..and ins. (Tapes extra on both.) 


3-VALVE 


AUDIO AMPLIFIER 

= MODEL HA34 
Designed for Hi-Fi re- 
production of records. 
: A.C. Mains operation. 
=> Ready built on pad 
heavy gauge metal chassis. 
‘S\ size 7tin. w. x 4in. d. 
x 42in. h. Incorporates 
ECC83, EL84, EZ80, 
valves. Heavy duty double wound mains 
transformer and output transformer matched 
for 3 ohm speaker, separate Bass, Treble and 
volume controls. Negative feedback line. 
Output 44 watts. Front panel can be detached 
and leads extended for remote mounting of 
controls. : 
The. HA34 has been. specially designed for us 
and our quantity order enables us to 
offer them complete with knobs, £4.5.0 
valves, etc.,wired and tested foronly P. & P. 4/- 


ST 

4-SPEED PLAYER UNIT BARGAINS 

All brand new ii maker’s original packing. 
SINGLE PLAYERS 

BSR. co TUS 2 veecerneeces £3/10/-. Carr. 3/6. 

BSR. GU7 with unit mounted pickup arm, 

£4/18/8. Carr. 4/-. 

AUTO. CHANGERS 


B.S.R.. UAI4 22... cceceysnecnecsvecaeve 2 6 
Latest B.S.R., UAI6 «2... ..ccecsstonnceee 47 2 6 
LATEST GARRARD AUTO-SLIM with 


heavy duty 4-pole motor. FEW ONLY £7/7/-. 
(Standard Auto-Slim £6/17/6.) Carr. 5/- on each. 
SS 
BRAND NEW CARTRIDGE BARGAINS! 
RONETTE STEREO 105 CARTRIDGE 
Stereo/LP/78 complete with two sapphires. 
Original list price 67/9, Our price 24/-.P. & P. I/-. 
COLLARO HI-FI STEREO CERAMIC 
t/o CARTRIDGE Type ‘‘C’’ complete with 
universal bracket and styli for stereo, L.P. and 
78. Original list price 59/8. Our price 25/-. 
PasaPalia: 
eS RS 
SPECIAL TRANSISTOR BARGAINS 
ALL BRAND NEW 
GET 15 (Matched Pair) 15/- , 
OC7TI..«! S/—= YOCTGiaias 6/—-  XAI03...... 6/6 
OC72... 6/- PXAIOI... 6/6 VI5/10p ...12/6 
Set of Mullard 6 transistors, OC44 2-OC45, 
OC8ID matched pair, OC8I 25/-. 
EDISWAN MAZDA. : 
R.F.1 Pack: I—PXAIO2 Mixer; 2—PXAIOI 
I.F. Amp.; (Equiv. OC44 and OC45)...... 10/6 
RF.2 Pack: 2-PXAIO! J.F., I-PXAIO2 Osc.; 
1-PXAI02: Mixer” .s..c:ccccercchonelssenevenenmons 12/6 
L.F.6 Pack: Consisting of PXBII3 Driver, 
Matched pair PXCI71, mounted complete with 
heat sinks (Equiv. OC8ID and OC8I) ... 12/6 
ALL TRANSISTORS POST FREE. 


STEREO AMPLIFIER - 


Incorporating 2 ECL82s and | EZ80, heavy duty. 
double wound mains transformer. 
4 watts per channel. 
controls. 


Output 
Full tone and volume 


Absolutely complete.” 
- BARGAIN PRICE 


Also available 
3 \— complete with two Bin. x 
Sin. speakers for only £5/10/6. P. & P. 6/6 


Aprit, 1964 


SPECIAL 
PURCHASE! 
TURRET TUNERS 
by famous maker 
Brand new and unused. 
Complete with PCC84 
and PCF80 valves, 34:38 
Me/s_I.F. 
Channels | to 5 and 8 
‘and 9. Circuit diagram 

supplied. 


ONLY 25/- each. P.P. 2/6. - 


F.M. TUNER 
HEAD - 


A permeability tuned 
tuner head by a famous 
maker supplied without 


valve. (ECC85) and drum 


and spindle. 18/6, plus 
1/9. P. & P. Valve 8/6 
extra. Drum and spindle 
3/6 extra. 

a —T———— 


GORLER FM. 
TUNER HEADS 
10.7 Me/s LF. 
15/-, plus '/9 PL & P. 
(ECC85 valve, 8/6 extra). 
E.M.I. 4-speed 
Player and P.U. 


FURTHER HUGE 


_PURCHASE enables 


us to offer these 


a 67/6 P. & P. 4/6. 


Heavy 82in. metal turn- 
table. Low flutter per- 
formance 200/250 v: 
shaded motor with tap 
at 45 v. for amplifier 
valve filament if required 
Turnover LP/78 head. 


RECORD PLAYER 
AMPLIFIER 

2 valve (EZ80, ECL82) 
A.C. mains, 3 watts 
output, ready built tested 
and complete with valves 
and output transformer. 
Size 7in. w. x 2hin. d x 
5rin. h. 55/-. P.&P.3/-. 
Suitable speakers: 64in. 
15/-. P. & P. 1/6. 10 x 6in. 
26/-. P. & P. 1/6: 


SPEAKER AND 
CABINET FABRICS 


. Oatmeal or Red and Gold 


“Vynair for speaker and 


cabinet covering, also 
Red Rexine for cabinet 
covering only. All 54in. 
wide and. usually sold 

per yar 
PRICE 13/6 length. 


_plus P. & P. 1/9 per yard. 


couour order | yard) 
end S.A.E. for samples. 


Biscuits for - 


’ (rectifier). 


Ee. an os 


| and volume controls. 


WIRELESS WorRLD 


HARVERSON’S  F.M. 


@ F.M. tuning 
head by fam- 
ous maker. 
@ Guaranteed 
non-drift. @ 
Permeability 2 
tuning. @Fre- 
quency cover- 
age 88-100 
Mc/s. @ OAS8I 
balanced diode output 
@ Twol.F. stages and 
discriminator. @ Attractive maroon and gold 
dial (7 x 3in. glass). -@ Self powered, using a 
good quality mains transformer and valve rectifier. 
@ Valves used ECC85, two EF80s, and EZ80 
@ Fully drilled chassis. @ Size of 
completed tuner 8 x6 x 5£kin. @ All parts sold 
separately. Set of parts if purchased at one time 
£5/19/6, plus 8/6 P.P. and ins. Circuit diagram and 
instructions 1/6 post free. Mark Il Version as 
above but complete with magic eye, front panel 
and brackets, £6/12/6. P. & P. 8/6. 

Mark HI Version as Mark | but with output stage 
(ECL82) and tone control. £7/7/-.. P. & P, 8/6. 
Handsome Metal Cabinets. Choice of Grey, 


TUNER Mk. 1 


Black or Green. To fit Mark |, 25/-. P. & P. 2/6. 
| To fit Mark It, 17/6. P. & P. 2/6. 


6 TRANSISTOR AND 
DIODE SUPERHET 
A first-class 2 wavebands 
transistor superhet. @ Printed 
circuit panel (size 84 x 23in.) 
@ 3 pre-aligned 1.F. transfor- 
mers. @ High-gain Ferrite rod 
aerial. @ All First-grade 
transistors, @ Car aerial 
winding. @ Push-pull out- 
put. @ All. parts supplied 
with simple instructions.  . 
All parts sold separately, 
Set of parts if purchased at 
one time, 
P. & P. ¢ 


ONLY $450 ie 


35 OHM SPEAKERS 
Suitable. for use with above. 
2in. Goodmans. Ideal replace- 
ment for most pocket port- 
ables 8/6; 2tin. 10/6; 3xin. 12/6; 
Sin. 17/6; 7 x 4in. 21/-. 

1/6 per speaker. 
Portable CABINET 
Size approx. 94 x 632 x 3tin. 
Suitable for above using 3zin. 

speaker, 25/-. P. & P. 2/-. 


COIL AND TRANSFORMER SET FOR 
TRANSISTOR SUPERHET 


3 I.F. transformers, one oscillator coil, one driver 
transformer and wound Ferrite aerial (med., long 
and aerial coupling), 32/6 complete, post |/-. 
6 transistor printed circuit board to match, 8/6, 
post 9d. Circuit diagram 1/6 extra. 
SS 
QUALITY RECORD PLAYER 
AMPLIFIER 
A top-quality record player amplifier. This 
amplifier (which is used in a 29 gn. record player) 
employs ECC83,, EL84, EZ80 valves. Bass, treble 
Complete with output 
transformer matched for 3 ohm speaker. Size 
Tin. w. X 24in. d. x 54in. h. 
PRICE 69/6. P. & P. 3/6. 
DITTO. Mounted on board with output trans- 
former and 6in, speaker. 
P. & P. 4/6. 


Complete at 89/6. 
—————————————— ee 
QUALITY PORTABLE RECORD PLAYER 

CABINET 


Uncut motor board. Will take above amplifier 

and B.S.R. or GARRARD Autochanger or Single 

Record Player Unit. Size 18 x [4 x 8tin. 
PRICE £3/9/6. Carr. 5/-. 


<q LOOK OPPOSITE FOR MORE BARGAINS © 


-HARVERSON SURPLUS CO. LTD. 
170 HIGH ST., MERTON, S.W.19. 


Open all day Saturday 


A few minutes from South Wimbledon Tube Station. 


CHErrywood 3985/6 
Early closing Wed., | p.m. 


(Please write clearly) 


_ PLEASE NOTE: P. & P. CHARGES QUOTED APPLY TO U.K. ONLY. P. & P. ON OVERSEAS 
_ ORDERS CHARGED EXTRA. (Please enclose stamped addressed envelope with all enquiries), 
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HIGH GAIN 4-TRANSISTOR 


PRINTED CIRCUIT 
AMPLIFIER KIT 


Type TAI 

@ Peak output in. excess of 
It watts. @ All standard 
British components. @ Built 


on printed circuit — panel, 
size 6 x 3in. @ Generous 
size Driver and Output 


Transformers. @ Output transformer tapped for 3 ohm 


and 


clips, solder, etc. 


All parts sold separately. ° 


Also ready built and tested, 52/6. 


ideal for stereo. 


15 ohm speakers. @ Transistors (GET I14 or SI 
Mullard OC8ID and matched pair of OC8I o/p). @ 9 
volt operation. @ Everything supplied, wire, battery 


4 
c > _ @ Comprehensive easy to follow PL & 
instructions and circuit diagram 1/6 (Free with 


‘SPECIAL 
PRICE 


5/= 
P. 2/6 
Kit). 


P. & P. 2/6. A pair of TAls are 


10/14 WATT HI-Fl AMPLIFIER KIT 
A stylishly finished monaural amplifier 


with 


struction booklet 1/6. 


an output of I4 watts from 2 
EL84s in push-pull. Super reproduc- 
tion of both music and speech, with 
negligible hum. Separate inputs-for 
mike: and: gram.allow ‘records. and £ 
announcements to follow each other. 
Fully shrouded section wound output 
transformer to match 3-15Q speakér 
and 2 independent volume controls, 
and separate bass and treble controls 
_are provided giving good lift and 
cut. Valve line-up 2 EL84s, ECC83, 
EF86 and EZ80 rectifier. Simple in- 
(Free with 
parts.) All parts sold separately. 


ONLY £6/9/6. P. & P. 6/6 


Also available ready built and tested complete with standard input 


Jack sockets £8/15/-. 


BRAND NEW 3 OHM 
LOUDSPEAKERS 


2tin. 12/6; Sin. 12/6; 64in. 15/-3 


Bin. 21/-; lOin. 25/-; 12in. 27/6. 
E.M.I. 24in. tweeter......... 10/6 
bOin 2c. Giri sa cn sce 26/- 


also [5 ohm 12 inch, 30/-. 


Latest type E.M.!. I34in. x 
8in. speaker with high fiux 
ceramic magnet. 11,000 
gauss, Aluminium centre 
cone. I0watts. 50 c/s to 
EOIK G)s. Sake weer tae cc eecse tk 42/- 


P. & P. up to 6in. 1/6; over 6in. 
2/6 per speaker. 


AMPLIFIER ON 

PRINTED CIRCUIT BOARD 
Two valve. UY85, UL84 O.P. 
trans., use with 80 volt tap off 
motor. Only 39/6. P. & P.2/6. 


Dropper res. 
required, 2/6. 


for filaments if 


P. & P. 6/6. 


AMPLIFIER 
CARRYING CASES 


{ _ BRAND NEW 


Strongly made wooden con 
struction, tough vynide covered, 
complete with carrying handle. 
Overall size 133in. wide x Qin. 
deep x 8in. high with sloping 
front panel. Weight only 44 Ib. 
Ideal for our 10/14 watt amplifier 


and many. others. 
28/6 


BARGAIN PRICE 
P. & P. 4/-. 


SUPERIOR CA RIN —————————_—_——— 
SUPERIOR CABINET. To take 8 x Sin. speaker, with motor board 
will accommodate BSR UAI4 or UAI6. £3/9/6. Carr. 5/6. Speaker 


10/6 extra. P. & P. 1/6 extra. 
with 3 ohm speaker, £3/9/6. 


LARGE CABINET. Similar to above 
Carr. 5/-. 


BARGAIN CORNER !! 


ACOS CRYSTAL MIKES. 
High imp. For desk or hand use. 
High sensitivity, 18/6. P. & P. 1/6. 
TSL CRYSTAL STICK MIKE. 
Listed at 45/-. Our price 18/6. 
P. & P. 1/6, 

CARBON MIKE INSERTS. 


Brand new, 2tin. dia. 3/6 
IP &Rs9d: 

STANDARD COLVERN 50K 
W/W Pre-set Pots. 2 for 4/-. 
P. & P. I/-. 

STANDARD - fitin. FUSE 
HOLDERS. Laminated Twin. 


2 for 1/6. P. & P. 9d. Laminated 
Single, 2 for H/- P. & P. 6d. 
Belling-Lee Panel mounting, 
single, 2/~ each. P. & P. 6d. 
TRANSISTOR DRIVER and 
O/P_TRANSFORMERS. (Tap- 
ped 3 ohms and 15 ohms output), 
plus 4 suitable Transistors giving 
approx. | watt output, 30/-, 
P. & P. 2/-. . 

T.C.C. SUPPRESSOR CON-: 
DENSERS. 250v.A.C. .005 + 
-005 x .12 In tubular can. 13” 
long x 3” dia. 2 for 3/-. Post free. 
5,000 MFD. I2 V. .WKG. 
CONDENSERS. Size 3 x lin. 
diam. 2/- each. P. & P. 6d. each. 


‘Jonly 10/6 each. P. & P. 1/6 


kek blag yeti! 
rop thru’ type. Tapped prim: 

110 v., 200 v., 220 v., 240 ee 320-0 
v., 320 v. at 80 mA. and 6.3 v at 3 j 
amps. Generous core. Stack 
Weight 
P. & P. 3/6. 


SPECIAL 
SPEAKER 
BARGAINS 


ROLA-CELESTION approx’ 
9in. x 6in, 3 ohm. middle 
register speaker, 10/6. P.& P, 
2/6. 

FEW ONLY, Gin. x 4in. 
3 ohm Speakers. Only 9/.. 
P. & P. I/- per speaker. 
8in. x 5in. 3 ohm SPEAKERS 
BY WELL-KNOWN 
MAKER. Unrepeatable at 


ae 3% x 2% x gin. 


ONLY 15/-. 


per Speaker. A pair of these 
are ideal for Stereo. — 
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Waterproof heater wire. 16 yd. length. 
70 watts. Self regulating temperature 
control, 10/- post free. 


Simmerstat Heater 
Regulator 


Suitable to control elements, heaters, 
soldering irons and boiling rings up to 2,500 
watts. Complete adjustable, normal price 
55/- each, special snip price 12/6, plus 1/6 
postage and insurance. 


Refrigerator Thermostat 
Standard type. with adjustment for all 
normal refrigerator temperatures, 7/6, 
1/- post. , 
Pre-Amplifier. Made to Mullard design to 
suit the 10-watt amplifier, made to specifica- 
tion. New unit.. Simply needs valves. 
Type EF86, 37/6 each. 

46 Sets (Receiver/Transmitter pack set). 
Unused sets complete except for crystals, 
19/6. . Post 3/-. 

Battery Charger Kit. Comprises 5 amp. 
transformer, 5 amp. rectifier, metal case and 
meter to charge six or twelve volt batteries 
up to 5 amps. With variable charge rate, 
39/6 each. 3/6 post & imsurance. 

Mains Transformer. 250-0-250 at 80 mA. 
6.3 volts 5 a. (normal mains input). 12/6 
each. Carr. 2/6. 
Output Transformer. Standard pentode 
matching type, 4/6 each, 48/- per doz. 
Vibrator Transformer. Suitable for six or 
twe.ve volts input. 5/9 each, £3 per doz. 
Slide Switch. Sub-miniature, but dpdt, 
2/6, 18/- doz. ; 

Smoothing Choke. 3 H. 200 mA. 5/6 each. 
54/- per doz. 

T.V. Mains Dropper. With action as follows: 
27 ohm, 28 ohm, 60 ohm, 60 ohm, 86 ohm, 
2/6 each, 24/- doz. 

TV Metal Rectifier. 250 mA. 250 volts. 
11/6 each, £6 per doz. 

TV Control Panel. With two fuses, mains 
input plug, and two voltage adjusting 
screws. 1/6, 12/- doz. 

T.C.C. or Dubilier Tubular Condensers, 

.5 mf. 500 v. 10/- doz. .05 500 v. 5/- doz. 
.25 mf. 500 y. 7/6 doz. .01 500 v. 4/- doz. 
.25 mf. 350 v. 6/- doz. .0001 1000v. 5/- doz. 
Battery Charger Rectifier. Selenium 12-15 y. 
5 amp. 9/6. 

Metal Chassis. Punched for Mullard 510 
Amplifier, complete with inner screening 
sections and stove enamelled. 12/6 set. 
Geiger Counter Tubes. 20th century type, 
Type No. G24, with circuit of Geiger counter, 
29/6. sO Ce : 

Twin Twisted Lighting Flex. equivalent 
14/36, rubber insulated, cotton covered, 
12/6 per 100 yard coil. 

Moving Coil Meters 

0-500 microamp 2in: flush 

250-0-250 microamp 24in. surface... . 

750 microamp 24in. surtaice 
5-0-5 milliamp 2}in. ‘Flush 
0-30 milliamp 23in. Flush 
0-100 milliamp 2}in. Flush 
0-300 milliamp 24in. Flush 
0-500 milliamp. 24in. Flush 15, 
Unbreakable Mains Lead. Type of lead 
fitted to electric razors makes fine lead for 
test meters and any other devices where 
subject to continuous}bending. Twin figure 
eight construction, soft cream P.V.C. 
covered. Normally costs 2/- per yard. 
Three 6ft. leads for 2/-. 

Filament Transformer. 6.3 y., 14 amp., 6/6 
.3 amp. Dropper—tappings marked 200/220/ 
250. 3/6. 

Output Transformer, Standard pentode, 

/G. : 

Neon Lamp—midget wire ended, ideal mains 
tester, etc. 2/-. Ex-Govt. 1/6. 

Philips Trimmers. 0-30 pF. 1/- each, 9/- 
doz. : 

Heavy Duty Test Prods—red and black with 
plug-in lead attachments, 8/6. 
Install Those Extra Points. 3.029 twin flat 
T.R.8. cable. Big purchase enables us to sell 
this at 45/- per 100 yds. Carriage 3/6. 

Low Resistance Headphones. Ideal crystal 
sets, etc. 7/6, plus 2/6. 

Cold Cathode Valve CV 413. Voltage regu- 
lator or trigger switch—unused but ex- 
equipment. 2/- each. 

Tag Panels. Ideal for constructors, experi- 
mental circuits, etc. 3 of each of 12 different 
types, 5/-. Post 1/6. 

Slydlock Panel Mounting Fuses, with carrier, 
5 amp., 2/- each, 15 amp., 2/6 each: 

.1 mfd. 350 vy. Small tubular metal cased 
condensers made by Dubilier, 2/6 doz. 

50 Assorted Resistors. Well mixed and 
useful values + and 4 watt, 5/- for 50, 
Ditto, but 1 watt, 6/6 for 50. 

5000 mfd. Condenser 

12v. working by Plessey, new and perfect, 
Q/- each, 18/- doz. 

Toggle Switch, Standard metal body, type 
with round dolly, fixing ring and on/off 
indicating plate. 1/3 or 12/- doz. 

Metal Rectifier. 250 v. 60-80 milliamps, 
ideal for mains set or knstrument or to 
replace that expensive valve, 4/6. 
Screened Cable. Rubber covered flexible 
with metal braiding, ideal for microphone or 
gramophone extensions, 6d. per yd. 

Long, Medium and Short Wave Coil Pack. 
“An exceptionally well-made coil pack which 
covers the standard long, medium and short 
wavebands for 465 ke/s. I.F. complete with 
diagram of connections, 14/6. 

Where postage is not definitely stated add 
2/- to all orders under £3. 


WIRELESS WORLD 


GOOD COMPANION Mark Ill 


The 6-transistor set with the 8- 
transistor performance. 
Incorporating all the latest refine- 
ments. Anyone who can solder can 
make it. 

Many thousands already in use all 
over the country. : 
Full coverage of Long and Medium 
wayvebands. 

Fine looking cabinet, size 11 « 8 x 3in. 
Q.P.P. output approx. 750 MW. 
Excellent reception of difficult 
stations like 208. 

Variable feed back gives excellent tone. ONLY £5/19/6 plus 4/- post, 


CABINET & PICK UP 


Made for a famous company intending to 
make a battery Record Player but changing 
their minds. This is an extremely fine looking 
cabinet, must have cost at least £2 to make. 
It is complete with handle and fasteners as 
illustrated. Also included in the parcel is 
a Cosmocord pick-up witl crystal cartridge and 
sapphire stylus. Both items new and perfect. 

Plus 4/6 post and 


ONLY 19/6 = jyest/6s 
THIS MONTH’S SNIP 


Fluorescent Light Bargain 


Kit of parts comprising: choke, two 
lamp holders, starter holder and 
starter. 40 watt, 19/6; 80 watt, 27/6. 
Plus 2/6 post and insurance. \ 


The white enamelled metal work © s 
to make a complete batten fitting given Free with every Kit 
ordered this month. Add only carriage 5/-. © 


6H6 GT 
6J5  .... 
6J5 GT 


MOTOR’ BARGAIN 


Silent running mains motor by very famous 
maker, Ideal for gramophone, tape recorder, fan, 
etc. etc. 200-250 volts. A.C. shaded pull start. Size 
approximately 2 x 2} x lin., 2,750 r.p.m. 
Spindle diameter 5/32in. Spindle length iin, 
Brand new guarantee. Price 12/6 plus 1/- post. 


YAX L EY SW ITC a E Ss experiment, 


2WAY 3 WAY 4WAY 5 WAY 


° 
Speaker Bargain 
12in, High ¢ 

fidelity loud- 

speaker. 

High flux 

permanent 

magnet type § 

with stand- 

ard 3 ohm 

speech coil. 

Will handle i 

up to 12 watts. Brand new, by famous maker. 
Price 27/6 plus 3/6 post and insurance. 


Hi-Fi Speakers 
E.M.I. Ceramic magnet 12,000 lines, size 
13 x 8in. (roughly equivalent to 12in. round 
speaker). Bass frequency 40-50 e/s. Handles 
up to 10 watts. Price 33/6, plus 5/- carriage 
and ins, State whether 15 ohm or 3 ohm, 


Building a Scope? 


Lane rae 


3in. oscilloscope tube, American made type 
No. 3FP7, base 6.3 vy. 6 amp. heater elec- 
trostatic deflection, brand new and guaran- 
teed, with circuit diagram of scope, 15/- 
each plus 2/6 post and insurance. 


Timer Kit 


Special offer of all components except 
metal box, to make mains operated 
interval timer for photography, etc. 
12/6 plus, 2/6 post. es) 


Transistorised Thermostat 


for controlling temperature where a very high 
order of accuracy’ is required—regulation in 
an egg incubator of .1% was claimed. 
Comp!ete kit including relay and full data, 
29/6. 


——Always Useful Items—, 


Nylon Drive Cord 5ft. Lengths 1/6 ea., 

~ 45/- per doz. 

jin. Spindle Coupler with grub screws 
7d. ea., G/- per doz. 

Trimming Too] for. ‘Transistor I F's 
8d. ea., Z/- per doz. paB oe 
Insulated Spindle }in. polystyrene Gin. 

length, 1/- ea., 11/- doz. : 
Neon Lamp: Midget-Type as in screw 
drivers etc., Q/-.ea., Q1/- doz. 
Ebonite Tubing $ 0.d. for making test 
prods. etc., 6in. length, J/- ea., 
10/- doz. Shaken Gy el oie 


Beginners’ Superhet ~ 
As supplied to s : 
many schools and 
colleges. A sim- 
ple basic super- 
het — easy to 
understand and 
which can be 
progressively ex- 
tunded — _ ideal 
for students 
components include: valves, metal rectifier, 
tuning condenser, I.F. transformers, efc. 
In fact complete superhet except speaker. 
Price £8 plus 3/- post and insurance. Data 
included free or sep. 1/6.” 


by return service—you need not be held up with that prototype oF 
(Please add 1/- postage on all ‘switch orders.) 


6WAY 7WAY SWAY 9 WAY 10 WAY 11 WAY 12 WAY 


2/10 3/1 3/3 3/6 3/8 
3/8 4/1 4/6 4/11 5/4 
5/2 5/9 6/5 “= 
6/2 7- 7/10 8/8 
28 8/38 9/4 10/4 
8/3 9/6 10/9 12/- 
9/4 10/9 12/8 13/8 
10/4 12/- 13/8 15/4 
11/5 13/3 15/4 17/- 
12/5 14/6 16/9 18/8 
13/6 15/9 18/3 20/4 
14/6 Lis 19/8 22/- 


10/4 
11/2 
12/- 


ELECTRONICS (CROYDON) LIMITED 


3/10 = 4/1 413 Al6 
5/8 6/2 6/5 a= 
7/6 8/3 8/8 9/6 
95 10/4 10/10 12/- 
11/3 12/5 18/1 14/6 
13/2 14/6 15/8 17I- 
15/1 16/7 17/6 19/6 
17/- 18/8 19/8 2g/- 
18/10 20/9 21/11 24/6 
20/9 22/10 24/1 27I- 
22/7 24/11 26/4 29/6 - 


24/6 27/- 28/6 BBI- B4- 


PERSONAL SHOPPERS TO 
266 LONDON ROAD, WEST CROYDON 


Post orders to: 


43 SILVERDALE ROAD, EASTBOURNE, SUSSEX 


7W W—182 FOR FURTHER DETAILS. 


: 


@ factories, and all P.A. 


TAPES. 


CRIPTORS. 


cartons, 


THE “INSTANT” BULK TAPE ERASER 
A complete reel of magnetic tape can be effec- 
tively erased of all traces of recorded matter 
within a few seconds leaving tape as new. 
Operates on A.C. 200/25@ v. Today’s price 35/-. 
FEW ONLY AT 80/-. P. & P. 2/6. 


FIRST QUALITY 


“ GEE’S * SUPER QUALITY MESSAGE 
3in. Std. 150ft. 3/9, 3in. L.P. 
140ft. 5/-; 3in. D.P. 400ft. 10/-. 
brightly coloured spools in neat plastic 
cassettes. Ideal for gifts or messages. 


COLLARO “STUDIO’® TAPE TRANS- 
Brand new in original 
3 speeds, 13, 3%, 74-i-p.s. 

83 motors, digital counter, etc: 
with 7in. spools, instructions and fixings, 
A.C. 200/230 v. operation. 
PRICE 10 GNS. Carr. paid. 


WIRELESS WORLD 


TAPE! 


8/6 


FRESH 


600ft. Mylar 


Jin. Std. 1,200ft. Mylar 12/6 | ANOTHER 
Sin. L.P. 900ft. Acetate 10/- GEE 
Sin. L.P. 900ft. Mylar 12/6 | EXCLUSIVE! 
53in. L.P. ee Acetate 12/6 American 
53in. L.P. 1,200f. Mylar 15/- | « on 
Jin. L.P. 1,800ft. Acetate 15/- | _orand Aa 
7in. L.P. 1,800ft. Mylar 20/- [5” LP. 900 
4in. D.P. GO00ft. Acetate 9/- | Leadered— 
5in D.P. 1,200ft. Mylar 15/= Boxed. 
53in. D.P: 1,800ft. Mylar 22/6 

Jin. D.P. 2,400%. Mylar 25/- |_ONLY 10/6 
* BASF TRIPLE PLAY TAPE 


NOW AVAILABLE IN ALL SIZES. 


AMERICAN 
“SHAMROCK” 
TAPE 


EXCLUSIVE 


On 


TO GEE’S 


Tin. L.P. 1,800ft. 
15/6 


Professional 
quality 


“GEE’S”? ACCESSORY KIT 
1 “BIB” Splicer, 1 Splicing Tape, 3 Leader 
Tapes (3 colours), 10 Retaining Clips, Packed in 
plastic container, PRICE 32/6. While stocks last. 
SPARE SPOOLS.. 24in. 1/6; 3in. 1/-; 4in., 5in., 
5fin., 2/- each, 7in. 2/6; 84in. 5/-. 


Complete 
SPECIAL 


Where not stated. please add P. & P.2/-per-order. (Orders over £3 post free.) Many other types available 
including “ SCOTCH,” “ EMI,” “ BASF,” “ Synchrotape,”’ etc. Send S.A.E. for our huge money- 


GARRARD RECORD 
PLAYER BARGAIN 


Ss 
Govt.) 
Heavy duty 
watts., 
metal, 
ohms 
15in., 
length 1b5in., 
(approx.) 
Brand new 
and boxed 
£9. Carr. 
10/-. Ditto 
reconditioned, 
: £6/10/-. Carr. 10/-. 
6 inch P.M.. HEAVY 
DUTY SPEAKERS. 
Complete with line 
trans., in all steel 
blue-grey double 
grill d cabinet, 30/-. 
P, & P. 3/-. 
Ditto, with 10in. 


P.M. speaker 39/6. 
Carr. 6/-. 
TRUVOX TANNOY 


, LOUD HAILERS. 
With 180 ohm line 
transformer and condenser. 
ohms, handling capacity 8 watts. 
in slope-front wooden case, 30/-. 


Impedance 7} 


Complete 
Carr. 5/-. 


—\ ey 


ers and 100 v. 
line transformer, 
Handling capacity 
10 watts. Mounted 
| back to back in one 
| cabinet they give ex- 
cellent sound distribu- 
tion. Idealfor dance halls, 


systems. LIMITED QUANTITY ONLY. 


WANTED FOR CASH!! 
Good qualify modern P.A. Equipment, Test 
Equipment, Hi-Fi Equipment, what have you! 
Single items or quantities. Offers. by return, 


saving literature on Tapes and Accessories. SPECIAL DISCOUNT FOR TAPE QUANTITIES. 
SRP10 Single Player with auto stop £417 6 


Autoslim De Luxe AT6 Mono ...... £10 9 6 

(with Stereo cartridge £1 extra) 
Autoslim Mono Plug in head ......... £619 6 Carr. 4/- 
BED eBPODO es deteseat eee. bru dag races £16 5 0 Carr. 4/- 


: B.S.R. UA.14 
4-speed mixer changer Turnover head. Brand 


New. 
SPECIAL LOW PRICE 
£5/19/6.. Carr. 4/-. 


CRYSTAL MICROPHONE MODEL BM.3 
Three-way mike for hand, desk or floor stand use. 
Response 100-8,000 c/s. Sensitivity —62 dB. 
Length 7in. Head dia. 1jin. Supplied with neck 
band, lead and standard jack plug. Terrific 
performance. Outstanding value at ONLY 
39/6.. P. & P. 2/-. Table stand 12/6 extra. 
MICROPHONE FLOOR STAND (Telescopic). 
HEAVY Qin. dome, chromium base, chromium 
stand with screw top. Extends to approx. 6ft. 
55/-. Carr. 5/-. 

SOUND POWER OPERATED HEAD AND 
BREAST SETS. Brand new. (Ex. Admiralty.) 


Make a perfect intercom. by connecting two sets 
together. Will operate up to } mile, no batteries 
required, » Original maker’s boxes, 17/6 each, 
Two for 35/-. 


Pp, & P. 4/-. P. & P, 4/-, 


iene 
15 WATT TRANSISTOR FOWER AMPLIFIER 
A new transistor Audio Frequency Amplifier 
of new modern design incorporating a number 
of addittonal practical features. Operates on 
12 volts. Power output 15 watts. Output 
impedance 25, 15, or 3.75 ohms. Inputs for 
mike and gram. Frequency response 100 c/s. 
to 10 ke/s. Incorporates on/off switch, volume 
control, tone control, pilot lamp. Complete 
in pale green hammer finish metal] case, size 
6. x 34 x 5}in. Weight 44 lbs. Made in 
England. Brand new and fully guaranteed, 
All parts replaceable. ONLY £21. 


G.P.0. STANDARD 19in. HEAVY DUTY 
EQUIPMENT RACKS 

4ft. 6in, Channel Uprights, £4, Carr. 15/-. 

5ft. 6in. Angle Uprights, £4/10/-. Carr. 15/-. 


6ft. Channel Upright, £6. Carr. 20/-. 
7ft. Channel Upright, £7. Carr. 20/-. 
All with Heavy Duty Base. 


GEE sros. RADIO un. 


145 LITTLE NEWPORT. STREET, 


LONDON, W.C.2 GER. 6794/1453 
Open 9-6 Mon. to Fri. I p.m. Sat. 
Adjoining Leicester Square Tube. 


7W W—183 FOR FURTHER DETAILS, 
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OUTSTANDING BUYS IN QUALITY MULTI- 
METERS 


100,000 o.p.v. MULTI-TESTER Model 370-N. 
Incorporates 9.5 wA. basic meter, scale size 
4x2}in. Ranges D.C. volts, 8 ranges 100 mV. 
to 5 kv. D.C. amps., 7 ranges, 10 wA. to 10 A. 
A.C. volts, 6 ranges 2.5 v. to 1 kv. Ohms 5 
ranges 0-50 megohms.and 5 ranges 40 ohms 
to 400 K ohms. Overall size 75x 2in. 
PRICE £14/14/-. 


30,000 o.p.v. MULTI-TESTER MODEL 500 
Ranges D.C. volts 0-1,000 v. A.C. volts 0-« 
1,000 v. (15,000 o.p.v.). D.C. current 0-05 
500 mA., 0-12 v. Resistance 0-60 megs. Decibel 
+20 to —56 dB. Sizes 34x64 x 2?in. 
ONLY £8/17/6. 


MODEL C.T. 500. 20,000 o.p.v. Ranges D.C. 
Volts 0-5,000 v. A.C. Volts 0-1,000 v. (10,000 
o.p.v.). D.C. Current 0-500 mA. Resistance 
0-12K-120K-1.2M-12M. ohms (by 2 1.5 v. 
internal batteries). Decibels —20 to +62 dB. 
Sizes 54x 14x 3}in. ONLY £5/19/6. 

Model YP.60. 3,300 ohms per volt. Pocket 
size unsuitable for general use. Ranges. D.C. 
volts, 6, 12, 60, 800, 1,200 A.C. -volts, 6, 12, 
60. 300, 1,200. D.C. amps., 300uA, 3 mA, 
300 mA. Ohms, 0-30 K ohms, 0-3 M ohms, 
DB, —20 to +18 dB, 0 to +24 dB. Size, 
4% x 33x lhin. PRICE 52/6. P.P. 2/-. 


Model Y.3. 2,000 ohms per volt. Sub-miniature 
in size and convenient in use. Ranges D.C. 
volts, 6, 30, 150, 500, A.C. volts, 6, 30, 160, 600. 
D.C. amps. 150 mA. Ohms, 0.100 K ohms. 
Sizes 3§ x 2} x 1fin. PRICE 39/6. P. & P. 2/-. 
All complete with test leads, battery, instruc- 
tions and fully guaranteed. 


‘POWERSTAT ’ 


VARIABLE 
TRANSFORMERS 
Input 230 volts. 
50/60 cycles. Out- 
put 0-260 volts at 


9 amps. Fully 
shrouded. For 
bench or panel 


mounting. A robust 
job of outstanding 
quality and per- 
formance. - Brand 
new and guaran- 
teed. §15, Carr. a 
7/6. Made in U.S.A. a 


AUTO TRANSFORMERS. Step up, step down, 
116/115, 220/230 v. Fully shrouded terminal 
block connectors. 150 w. 32/6; 300 w. 47/6; 
500 w. 67/6; 750 w. '77/6; 1,000 w. 90/-; 1,750 w. 
175/-. Carriage 5/- on each type. 


RCA PLATE TRANSFORMERS 190 to 250 v. 
primary 50-60 cycles. Secondary 1,500-0-1,500 
v. or 2,000-0-2,000 v. at 500 milliamps. Brand 
new and boxed £6/10/-. Carriage extra. 


COSSOR 1035 DOUBLE BEAM 
OSCILLOSCOPE 

A fine instrument in perfect condition and in 

good working order, £37/10/-. Carr. 30/-. Also 

1049 at £45. Carr. 30/-. 


EVERSHED &VIG- 
NOLES Series Il. 
500 v. Megger- in 
good cond. §$18/18. 
DITTO. NEW 
with leather case 


(low 
reading ohm 
meter). 2 ranges 0-3, 0-30 ohm, Complete with 
leather case and test leads. As new, £6/6. Ditto 0- 
500, 100-5,000 ohms, £6. 
? EVERSHED & VIG- 
 ceeeeorermnrrett NOLES. Wee Megger 
500 w., with leather 
carrying case, good 
working order £15. , 
Also 100 v., as above, 
£6/6/-. 
BRIDGE MEGGERS. 
Evershed and Vignoles 
Series 2, 500 v.: Ac- 
curate working order, 
perfect condition, fully 
tested. Complete with 
leather case, £40 
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OA2 4/6 
OB2 6/— 
OZAGT 4/3 
1A5 5/- 
1A7GT 7/9 
105 6/3 
1D6 9/6 


1L4 2/3 
1LD5 = 4/- 
1LN5. 4/6 
IN5GT 8/ 

1R5 4/— 
184 5/- 
185 3/6 
1T+4 2/3 
1U4 5/6 
1U5 5/3 
2D21 5/6 
2X2 3/- 
3A4 3/9 
3A5 6/9 
3B7 5/- 
3D6 3/9 
3Q4" 5/3 
8Q5GT 7/ 


} 


6BG6G 1 


> 
c=) 
o 
4 
00 52.1 OF > G9 He DO OOH 69 OD ORO OF AISI 97 00 CY 


6BS7 25/- 
6BW6 6/9 
SBW7 7 5/-} 


2 
Bek ap 


6SL7GT 5/- 
6SN7GT 4/— 


200/275 v. 


£3 post free. 


METAL RECTIFIERS. 
LW15 24/-; RMO 7/11; 


BRIDGE RECTIFIERS. 


C.0.D. 3/6 extra. 


9BW6 9/6| DF97 10/— 
10CL 9/3) DH76 3/6 
10C2. =12/8| DK40 15/6 
10D2 10/6) DK92 6/9 
10F1 10/-| DK96 6/3 
10F18 10/-| DL68 15/— 
1LOPIZ 8/8|DL96 5/9 
10P14 11/6) DLS10 10/6 
1246 =. 2/8} DM70_—s 5B /— 
12AC6 8/6} DY86 7/6 
12AD6 9/6) E80F 24/- 
12AE6 8/-| E83F 24/- 
12AH8 9/—| E88CC 10/— 
12AT6 4/6) E180F 19/6 
12AU6 5/9|EA50 1/6 
12AV6 6/6) EA76 6/9 
12BA6 5/9} EABCS80 5/6 
12BE6 4/9) EAC91 3/3 
12BH7 6/9} EAF42 7/6 
12E1 16/9| EB34_—1/- 
12I7GT 7/3) EB41 = 4/9 
12K5 10/-| EB91 2/3 
12K7GT 3/6] EBC3 20/6 
12K8GT 9/-| EBC33 8/6 
12Q7GT 3/6} EBC41 - 6/6 
128A7__6/9| EBC81_ 6/- 
12807 4/-| EBF80 5/6 
128K7 3/-| EBF83 7/8 
128Q7 _8/-| EBF89 6/3 
1487 . 9/6) EBL21 ~ 8/- 
194Q5 7/8| EC70 4/9 
19H1 6/—| EC81 27/6 
{20D1 10/-| EC92 6/6 
20D2 = 21/-| ECC32  4/- 
20F2 11/6) ECC34 21/7 
20L1. .12/6| ECC35.. 5/— 
20PL 12/6) ECC40 -7/- 
|20P3 12/-| ECC81 3/6 
20P4 18/6) ECC82 4/6 
}20P5 12/8! ECC83 4/6 
25A6G 7/6) ECC84 5/9 
2Q0L6GT 6/—| ECC85 6/3 
25Z4G 6/6) ECC88 10/- 
Zs 7/3| ECC189 11/6 
28/3) ECC804 16/4 
6/9 | ECC807 22/6 
5/6| ECF80 6/- 
30C15 9/—| ECF82 6/3 
| 30C18 10/6) ECF86 11/6 
BOFS 5/9| ECF804 24/— 
30FLL 9/3 | ECH21 9/9 
30FL12 11/-| 
30L1 5/6| £ 
30L15 9/8 | ¥ 
30P4° 12/8| RCH83 6/6 
OP12 7/6 ECHS84 9/6 
OP19 12/8) ECL80 6/- 
30PL1 8/6) ECL82 %/- 
| 30PL13 9/6) ECL83 9/6 
30PL14 12/6} ECL86 8/9 
| 30A5 20/9) EF9 20/6 
30L6GT 6/9| EF22 6/6 
4/9| BE36 3/3 
16/4) EF37A 6/6 
*. 4/6) EF39 3/9 
35206 o 5/9| EF40~—- 8/9 
| 50C5 6/6) BF41L 6/9 
5OL6GT 6/8| EF42 4/9 
7 6/6) EF50 2/6 
4/9| EF54 = 3/- 
5/8| EF73 5 /- 
15/-| EF80 —_ 3/9 
8/6) EF83 9/9 
67/6) EF85 4/9 
67/6; EF86 = 6 /- 
42/—| EF89 4/— 
42/-| EF91 — 3/- 
5 16/-| EF92 2/6 
150B2 16/6) EF97 11/8 
| LSSBT 34/11} EF98  10/- 
866A 12/6) EF183 7/9 
5763 7/6| EF184 7/9 
AZI 5/9| EK32 5/9 
AZ31L = 6/6| EL32_—s 33/6 
AZ41 = 6/6 EL33—s 6/9 
B36 4/9| EL34 
BL63 10/6) EL36 
| CCH35 12/6) EL41 
CL33 = -11/6| EL42 
|CYL 16/4| EL81 
|CY31 5/9} EL83 
D1d =: 18/6 | ELS84 
D43 17/9} ELS5 
DAEF96 5/9| EL86 
DD41. 12/3) EL91 
DF66 15/-| EL95 5/6 
DF96 5/9| EL360 27/- 


DRMIB 18/-; 


8.30-5.30, Sats, 8.30-1 p.m. 
switches, etc., 6d. post free. 


|Mu14 


| PCC88 


| PCL83 
| PCL84 


18RA.1.2.8.1 11/-; 


BENTLEY ACOUSTIC 
CORPORATION LID. 


38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.1 
THE VALVE SPECIALISTS 


WIRELESS WORLD 


Telephone PRIMROSE 9090 
ALL GOODS LISTED BELOW IN STOCK 


|KTW6) 4/9 | 


KTW62 5/6 


EL820 16/4 
EL822 18/6 
ELLS80 20/5 
EM4 = 17/9 
EM34 11/6 
EM71 13/6 
EM80 6/8 
EM81 = 7/- 
EM84 6/9 
EM85 8/9 
EM87 15/2 
EN31L 45/- 
EY51 5/9 
EY8l 7/8 
EY83 9/8 
EY84 9/6 
EY86 5/9 
EY88 8/9 
EZ40 5/3 
EZ41 6/- 
EZ80 = 4/- 
EZ81 4/— 
FC4 8/9 
GZ33 17/6 
GZ34 . 10/— 
GZ37 14/6 
HABC80 9/8 | 
HL41DD8/6 | 
HL42DD8/6 
HN309 25/- 
HVR2. 8/3 
|HVR2A 8/9 
|KT33C 4/— 
KT36 29/1 
KT41 7/6 
KT44 5/- 
KT61L 6/9 
KT63  =—3/9 
KT66 12/3 
KT88 28/- 


KTW63 5/6} 


N37 
N78 
N108 
N339 


23/3 
26/— 


PC86 =: 10/3 
PC8s 14/7 
PC95 

PC97 
PCC84 
PCC85 


PCC89 
PCC189 10/8 
PCFS80 
PCF82 
PCF84 
PCF86 
PCL82 


PCL85 
PCL86 
PCL88 


|PEN45 7/- 


PEN45DD 


1 
PEN38310/8 | 


4/6 | 


26/2 | 
15/— | 
PABCS0 6/9 | 


| U TCES0 


PEN453DD | 
10/— 
|PENDD 
4020 17/6 
PL33 9/- 
| PL36 8/- 
PL38 = =16/- 
| PL81 6/9 | 
PL82 _ 5/3 | 
PL83 5/3 
PL84 5/6 | 
PL500 15/9 
PM84 = 9/8 
9/— 
8/6 
6/6 
3/6 
8/9 
5/- 
5/- 
4/9 
5/9 
7/9 
6 | PY800 6/6 
PY801 7/- 
DRM2B and 


DRM3B 15/6; LW7 21/-; 
RM1 5/3; RM2 6/3; RM3 7/9; RM4 12/9; RMS 17/6; 
14486 17/6; 14497 19/6; 14A100 23/-; 144124 26/6; 144163 35/6; 14B130 81/-; 
14B261 11/6; FC101 16/9; 16RC1.1.16.1 8/-; FC31 21/-; 16RD 2.2.8.1 11/-; 16 RE 
2.1.8.1 8/6; 18RA.1.1.8.1 4/-; 
ELECTROLYTICS Can types:—32 x 32/450 v. 5/9; 50 x 50/350 v. 7/-5 
8/3; 60 x 250/275 v. 9/6; 100 x 400/275 v. 12/6; 100/275 v. 3/-; 200/275 v. 4/-; 100 x 
9/6; Wire-ended types:—8/450 v. 1/9; 16/450 v. 2/9; 32/450 v. 3/9; 
8 x 8/450 v. 3/-; 16 x 16/450 v. 4/-3 32 x 32/350 v. 4/-; 8 x 16/450 v..3/9; 32/350 v. 3/-. 
12 v./1 amp. 6/6; 12 v./2 amp. 9/9; 12 v./4 amp. 14/6; 
12 y./6 amp. 21/9; 6 v./2 amp. 6/6; 6 v./4 amp. 9/9; 6 v./8 amp. 14/6; 6 v./12 
amp. 21/9. Post 1/6 each. 
All goods are new, first quality brands only, and subject to maker's full guarantee. 
We do not handle manufacturers’ seconds nor rejects, which are often described as 
“new and tested’ but have a limited and unreliable life. 
Terms of business: —Cash with order or C.0.D. only. Post 6d. peritem. Orders over 
All orders cleared on day of receipt, and C.0.D. 
orders by telephone accepted for immediate despatch until 3.30 p.m. Any parcel 
insured against damage in transit for only 6d. extra. Callers welcome Mon.-Fri., 
Resistors, condensers, transformers, volume controls, 


FC116 6/-; 


R16 _.29/- 
R18 9/6 
R19 6/6 | 
SP41 2/- 
SP6L 2/- 
8U25 27/2 
141. 9/- 
TDD4 = 8/- 
TH41 18/- 
TH233 6/9 
TP22 5/- 
TP25 5/- 


TP2620 17/6 
T'Y86F 11/8 | 
U12/14 7/6 
U16 


15/- 


14020 6/6 
UABC80 5/— 
UAF42 
UB4L 
UBG41 
UBC8L 


8/9 

UCH21 8/3 
UCH42 7/- 
UCHS81 6/6 
UCL82 7/9 
UCL83 «8/6 
UF41 «6/9 
jF4: 4/9 
6/3 

6/9 

9/- 

6/- 

6/6 

ULd4 23/3 
UL46 8/6 
| ULS84 6/- 
| , M4 15/2 
UM34 16/10 
UMS80 8/3 
URIC 6/6 
UvU6 9/- 
Uv7 7/6 
uvus 11/6 
UYIN 10/3 
UY21 = 8/- 
UY4L 4/6 
UY85 — 
VMS4B 12/-— 
VP4 14/6 
VP4B 20/5 
VP13C. 7/— 
VP23. 2/8 
VP133 9/9 
VRLO5 5/6 
VR150 4/9 
W76 3/6 
WsiM 5/9 
X41 15/- 
X61 6/3 
X65 5/6 
X66 7/3 
X76M 9/- 
X78 20/6 
X79 =. 20/6 
Y63 5/- 
Z66 7/3 
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7/= | 
10/6 | 


| BYZ13 


BY100 
Output 
250 v. at } 
amp. 

No larger 
than a shirt 
button, 


MAT LOO 7/9 
MATIO1 8/6 
MAT120 7/9 


| MAT121 8/6 


OAS 6/— 
OALO— 8/- 
OA70 3/- 
OAT3 3/— 
| OA7T9 3/- 
OAS8L 3/- 
OAS85 3/- 
| OAS6 4/- 
OA90 3/- 
OASL 3/- 
OA95 3/6 
OA210 9/6 
OA211 13/6 
OC16W 35/- 
| OC19 25/-— 
0622 23/- 
OC22  57/- 
0025 = 12/- 
O0C26 — 25/- 
OC28 12/6 
OC29 25/6 
OC35  18/- 
0C36 21/6 
OC4L 8/- 
OC42 5/- 
OC43 12/6 
OC44 8/3 
OC44PM 
11/- 
OC45 8/- 
OC45PM 
10/- 
OC65 22/6 
OC66  _25/— 
OC70 6/6 
OCTL 3/6 
OC7T2 8/- 
Ooc73 :16/- 
OC7 8/- 
OC75 8/- 
OC76 8/6 
OC77 .12/- 
OC78 8/- 
OC81 4/- 
OC8ID 4/- 
OC81M 8/- 
| OC82  10/- 
OC83 6/- 
OCS4 8/- 
0C139 12/- 
OC140 19/- 
| OC170 8/6 
| OC171 — 9/- 


0C200 10/6 
OC201  29/— 
0C203 14/- 
OCP71 17/6 
ORP12 12/6 
TS2 12/6 
TS3 15/- 
XA103_ 15/— 


FC124 12/6. 
64 x 120/350 v. 


APRIL, . 1964 


BRAND NEW AM/FM (V.H.F.) RADIOGRAM 


(CARRIAGE PAID) 


CHASSIS ck spree: 


A.C, ONLY. 
x 52in. high. 
Dial 14} x 4in., in 2 re 
ours, predominantly gold. 
Pick-up, Ex- 
tenson Spea- 
ker. ‘ Ae., E., 
and Dipole Soc- 
kets. Five 
“piano” push 
buttons — OFF 
L.W., M.W., F.M. 
and Gram. Alig- 
ned and_ tested. 
With all valves and 
O.P. Transformer. Tone Control fitted. Covers 1,000-1,900 M; 200-500 M; 88-98 Me/s 
Valves EZ80 rect., ECH81, EF89, EABC80, EL84, ECC85. 
Speaker and Cabinet to fit chassis (table model), 47/6 (post 5/-). 
10 x Gin. ELLIPTICAL SPEAKER 25/- to purchasers of this chassis. 
TERMS: (Chassis) £3/10/- down and 5 monthly payments of £2/4/- or with Cabinet 
and Speaker £4 down and 6 monthly payments of £2/4/-. 


ALTERNATIVE.DESIGN. - LW-1,000-2,000M; SW (9-15 me/s); MW 190—475M; 


_VHF 87-100 me/s; gram position. Dial dark brown and gold. Otherwise similar 


to above chassis. Price £15/15/- (carr. paid), 
monthly payments of £2/4/-. 


terms £3/10/- down and 6 


HIGH QUALITY PUSH-PULL OUTPUT AMPLIFIER 


Chassis 10in. x 7kin. x 7}in. high over trans. Used, guaranteed and in excellent 
order. New yalves ©Z40, ECC83 and 2 x EL41; 8 watts. Mains trans. tapped 200- 
250 yolts. O.P. Trans. for 3, 8 and 15 ohm. Choke smoothing. On-Off/Vol. and tone 
controls, For tuners, Record Players, etc., £8/15/- (P. & P. 6/-). 

We can modify for Guitar input for ]15/- extra, 


BATTERY ELIMINATOR 
For 4 low consumption valves (96 range), 90 v. 15 mA. and 1.4 y, 125 mA., 45/-_ 
(4/- post). 200-250 v. A.C. Also for 250 mA. 1.4 vy. and 90 y. 15 mA. at same price.- 
Two units to replace existing batteries, ‘ 


TERMS AVAILABLE ON ITEMS OVER £5. 


Send 6d. for 20-page illustrated catalogue. All New Goods. Delivered by return 
(C,0.D. 2/- extra). 


ALL ITEMS GUARANTEED 12 MONTHS, VALVES 3 MONTHS 


GLADSTONE RADIO 


« SCALA,” CAMP ROAD, FARNBOROUGH, Hants, Farnborough 33871. Closed Sat. 
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MINISTRY OF AVIATION APPROVED INSPECTION. 


TRANSFORMERS 


STANDARD RANGE OR TO YOUR DESIGN 
TOROIDAL —‘C’ CORE — PULSE — MATRIX 


CHASSIS — CABINETS & PRECISION METALWORK 
ELECTRONIC ASSEMBLY 


HOWELLS RADIO LTD. 


‘MULBERRY STREET, MANCHESTER, 15 
MOSS SIDE 2000-2434 


AS ES 
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ApriL, 1964 


special effects, tape to disc and tape copying service... 
plus... 


che sound effects... 


Wild Lnlinals AFX! 

Domestic ianimals MFX3 

Haunted and Pe stere HFX1 
General effects MFX 1, 2, 

. General effects CSP 3, 4 

Military Bands and Welfare MPXI, 

: ells and Sirens ABX ‘| 

|: British Trains TFX-1 

and Sound of London LFX | at 10/6. 


Also! Special electronic guitar recordings 
of ‘‘ Taboo "’ and “‘ Grene sleves ’’ recorded 
by F. C. Judd A, Inst. E. at 32 HP.S. at 18/6. 


contrast sound productions 358 strand, W.C.2 


EP Discs 7/6 
33 Tapes 18/6 


plus I/- P. & P. 


WIRELESS WORLD 131 


Fill in this coupon and send to Contrast Sound Productions, 358 
Strarid, London, W.C.2. 


"Please send: me lists of your . 
sound effects on disc and tape, 
I enclose 6d. in stamps. 


ADDRESS 


PPEOH OTOH HEROD OS Oe nee oserreeseEOSee Een eereseneaseeeseoueeesoss 


SOOO EOE OHENS ODEO ODED SORES OCOD CO ESET HOT HD SERRE DENN OS SOE EOTEE Dee eEeEEeHasooeeoss 
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No. 19 TRANSMITTER RECEIVER 


Trans/Receiver covers No. 7 MK. | 

2-8 Me/s. (150-37 metres New in Paxolin cabinet with 
in two bands) Has an circuit and instructions on 
intercom, amplifier. De- rear panel:  Calibrates 


signed for 12 and 24 volts 
operation. Usesa 6-valve 
transmitter designed for 
voice and C.W. operation 
Incorporates test and tuning meter for voltages, aerial 
loading and current tests. Panel controls, irequency 
tuning, P.A. tuning, gain control, MCW, CW, R/T 
switch. Het-tone netting. Off-omn quench aerial, 
AVC, LT-HT drives test. 


oe 47/ 6 Pp. & P.5/-. 2 for £4/10/-. Post free. 


Canadian Model, 1@/- each, extra, 

Instruction Handbook, 3/6. 

Whip Aerials 8ft. La ier s P.& P. ise 
ft. 


/- 
Control Box Single Type 4A, P. ‘& P..1/6. 
Double Type 5/11, P. & P. 2/6. ‘ 
19 Set Receiver Power Unit Kit. 200-250 v. A.C. to 275 v 
D.C. Choke smoothed 12 ¥. LT. Complete with con- 
nector to set (state which required 6 or 12 pin). 39/6. 
P. 5/-. 


transmitters and neceivers. 
3 choices of calibration 
points: 10, 100, 1,000 ke/s 
apart, harmonics up to 20 
me/s. Operates from 2 v. 
accumulator and 120 v. dry 


BRAND NEW. 
8in. speaker to fit. 


TRANSISTOR SALE 


CRYSTAL CALIBRATOR TEST SET 


battery. £2/19/6 pv. « ¥ 3/6. 


These well-made chassis were’ made 
for the Government for Forces enter- 
tainment with 6K8, 6K7, 6Q7, 6V6. 

Choke smoothing slow-motion tun- 
ing, printed scale, 200-550 metres, 
Cabinet. with 
Complete 


ae ete cin £3/1 9/1 1 = 


TEST OSCILLATOR TYPE 4 


AIR MINISTRY OSCILLATOR 
UNIT TYPE 124 


12 v. input. Output frequency 30 to 41 Me/s. with 
optional modulation at 700, 1,150 or 1,700 e/s. Crystals 
not fitted, but unit in excellent condition, probably 
unused. Contains rotary transformer 12 volt input, 
200 yolt output. Valves: CV18-DET19; CV51-Y65 
(tuning indicator); 6J5G (two). Condensers: 28 in- 
cluding 6 large block types. Resistors: 21. Indicators: 
5. Chokes; 1. Transformers: 2, Switches: 4, in- 
cluding on 8 position crystal selector and 4 position 
tone switch. The unit is housed in a strong metal 
case, and ~~ in turn is mounted on shock sige 
in @ wooden travelling P. 
box. with carrying handles. £5/ 10/ 0 a5). 
SS SS TRICE | 


MAINS TRANSFORMERS 


Mains standard primary. Secondary 350 v.-0- pit ae 


at 8 mA and 6-3 vy. at 4 amps., 5.y. 19 11 P. 
at 2 amps. Both tapped at 4, oe. 


H.R.O. INDIVIDUAL FREQUENCY. 
PLUG-IN COILS 


While stocks last. 15/- per set. P. & P. 2/6, 


Mullard OC44 (P.:& P. 3d.)............55500. 3/11 
Mullard 0C45 (P. & P. 3d.).... $e cis spesestens 3/11 
Mullard OC71 (P. & P. 3d.).. 
Mullard OA90 (P. & P.3d.).......02seceecees V/11 
Ediswan XD202 Germanium diddes(P. & P.3d.) 1/11 
Transistor Holder, 3 pin (P. & P. 3d.) 11d. each. 


MICRO ALLOY TRANSISTORS ¥ 


Mat 120 


Above Mats chet paid. 
Ferrite Slab Aevials, suitable for transistor sets 3/-, 
P. & P. 6d. 


MORSE KEYS 


Morse key assembly, Key with 
base, cover and _ terminals. 
Complete with lead 

P. & P. 2/-. 6/11. 


| CASH WITH ORDER 5/- ine SONA ELECTRONIC CO. (Dept. W.W.4) 


BRIGGATE HOUSE, [3 ALBION PLACE, LEEDS I. 


EXTRA ON C.O.D. ORD 
NO C.O.D. UNDER 30/- 


DELAY CABLE, CALIBRATION AND 


TERMINATION SERVICE 


aprescetega eore 
EXON KowAR DSS 


" Using Hackethal FLEXIBLE Delax Cable 


AEON 


Ridgemead Road, 
Englefield Green, Egham, Surrey. Egham 3961/4 Ton ee 
ETT A AE EL EAE DBO 0S BEB ER LT ENR ENTE S| 
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' 


AEON Laboratories, Beech Hill, 


re roe 


' which are supplied with the set. 


HOOVER ROTARY TRANSFORMERS 


11.5 input, 490 v. output. * 
at 65 mA, From 6 y. 
input, approx. 250 v. 
output at 75 mA, 


p. « ¥, 36, 9/11 


RF FIELD INDICATORS 


Designed for checking 
the radiation from a 
transmitting antenna. 
The: sensitivity can be 
controlled by adjust- 
ment of panel control, 
the antenna length, or 
by increasing distance 
from the radiator. Fre- 
quency range 1-25 Mc/s 
200 mA D.C. Complete 


eames 69/6 


Frequency range 20 to 100 Me/s. in two bands selected 
by plugging in the appropriate loop aerial, two of 
Operates from a 6 Y. 
D.C. supply which is converted by an _ internal 
vibrator pack to 280 v. and 6 v. L.T.. The unit is in 
good condition, and a clear circuit drawing is mounted 
on the interior of-the rear panel. The equipment 
contains many useful components, e.g. twin gang 
tuning, condenser, valves, transformer, chokes, re- 
sistors, etc. A neat compact unit in grey enamelled 


case 164 .x 7 x 6hin. / 7 
with carrying handle. é 39 6 P.& P. 5/-. 


HANDY METAL COMPONENT CASES 
Hinged lid. Size 6x6 x2in. Padded 4/6 P..& 
inside, many uses. 2/6 each. 2 for We 


TRADE SUPPLIED 
S.A.E. WITH ALL ENQUIRIES PLEASE 
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Appointed by AVO Limited as main 
distributors and only authorised 
service agent in Northern England 


GUARANTEED REPAIR AND 


CALIBRATION SERVICE WITH. 
QUICK TURN ROUND 


NEW INSTRUMENTS IN STOCK 


FARN ELL INSTRUMENTS LTD. 


AVO DEPARTMENT, SANDBECK WAY, WETHERBY, YORKS 
WETHERBY aeotze 
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132 


RELAYS—WE HAVE 100,000 PLAIN ANDSLUGGED 
WHICH WE CAN OFFER AT EXTREMELY COM- 
PETITIVE PRICES TO INDUSTRIAL USERS. 

Enquiries welcome for RELAYS to meet your require- 


ments. Please state operating voltage andjor current 
Contact and applied voltage. 

OUR FAMOUS TRANSFORMERS. Input 200/250 v. 

Output tapped 3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 20, 24, 

30 v., 2 amp., 25/-. 17, 11 v., 8 a., 81/-, 5 a, 25/-. 

3.5 v. 9,17 v.,1a., 18/6. P.P., Sec. 0-12-15-20-24-30 v. 


4a., 38/6, 

ACOS CRYSTAL MIC. INSERTS. Iiin. dia., 8/-. 
HIGH GRADE MINIATURE MAGNETIC EARPHONE, 
complete with ear clip, lead, plug and socket, 7/6, 
F.W. METAL RECTIFIERS. 12/6 volt, 1 a., 7/6; 
3 a., 10/6: 4 a., 17/6; 6 a., 25/-; 25v., 25a., 45/-. 
TOGGLE SWITCHES. DOPDT. 3/6. SP, 1/9. 
MICRO SWITCHES make and break, 5/6. 

MAINS TRANSFORMERS AND RECTIFIER giving 
12 v. 1 a. D.C. output, 20/-. 

Ex W.D. MORSE KEYS 6/- and 8/6, 
1,000 NEW §.T.C. FREQ. CRYSTALS. 13,760 kc/s. 
to 19,872 ke/s., 5/6 each. Plus 6d. postage. Lists 
available. 10 M/C. + 3 ke/s. with holder, 33/-. 


W/W RHEOSTATS, 12 y., 5 a., 4} dia. in. 10/4, 12v. f 


} a., 2/6. 

NEW 0-1 M/A METERS. M/C 2in. HESTON F.M., 21/6. 
SET 21 H.S. TWIST DRILLS. 1/16in. to jin. in 64ths. 
Packed in wooden case, 23/6. Set 17, 15/6, 

5in. VERNIER SLIDE CALIPERS with Depth Gauge 
Q/- each. “With thumb adjustment 10/6, 

6in.. STEEL RULES 1/9:.12in. 2/9. 
64ths, 32nds, 16ths and tin. x 24in. 6. 

PENCIL BIT SOLDERING IRONS. Latest type. 
Listed 22/6. Our price 17/6. Weight 4 ozs. 
TOGGLE SWITCHES. 4 c/os. Centre off, 3/6. 

SET OF 7 B.A. Sockets 0-6 with Hex. Handle, 6/6. 
NEW MULLARD TRANSISTORS. OC71, 0044, 0C45, 
OC81D, OC81, 5/6 each. 

12 y. MINIATURE RELAYS. liin. x liin. x lin. 
Weight 14 oz. 2 c/o., 9/6. 


Graduated 


U.S.A NATIONAL ‘“ VELVET” VERNIER Slow 
* Motion Dials. 4in. Dia. The finest S8.M. Dial in the 
world. 22/6 


Key Switches, 2 C/O., 3/-; with lock, 4/-. 
ERICSSON UNISELECTOR SWITCHES 
Single Coil 75 ohm, 6 bank 25-way and 3 bank 50-way 
50 v. D.C. at 87/6 each. Special prices for Quantities. 
NEW AMERICAN TRANSMITTER CONDENSERS 
TWIN GANG 0-19 PFD. also 8-25 PFD., 17/6. 

Lists sent on request. All post paid. Stamps please. 


WANTED—STROWGER RELAYS IN 


ANY QUANTITY 
THE 


RADIO & ELECTRICAL MART 


P.O. Box 9 G.P.O. Tunbrilge Wells, Kent. 
ie CR 
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‘TEST METERS, FOR 


THE BIGGEST METER 
BARGAIN OF ALL TIME!! 


Brand new Ex-Admiralty Meters, 
all strong high grade movements, must 
have cost the Admiralty over £10 each. 
Yours for a few shillings only—read on. 


150-0-I150 D.C. Ammeter, in grey 
metal case (with legs), very superior 
movement (actual. deflection 1!5-0-I5 
m/a.), requires external shunt. 20/-, 
post 4/-. 

0-20 A.C. Ammeter (self-contained 
shunt). 6in. scale, flange mounting, 


200-300 cycles (but gives dead accurate 
readings on 50 cycles). 25/-, post 4/-. 
0-40 Amp. A.C. Meter (333 cycles) 
in 8 x 6in. iron case (internal shunt) 
with provision for illumination, shock 


proof mounting, first grade movement. 
17/6, post 4/-. , 


10-60 Amp. A.C. Meter, otherwise 
as above. 15/-, post 4/-. 
180-280 volt D.C. Meter. Physically 


as above. 20/-, post 4/-. 

60-0-60 Amp. D.C. Meter, as above, 
external shunt required. 20/-, post 4/-- 
400-0-400 Amp. D.C. Meter, as above’ 
external shunt required. 20/-, post 4/-" 


All the above are guaranteed new 
and perfect. 

BIG BARGAIN PARCEL containing 
one of each of above (7 meters, probable 
new cost almost £100) for only £4 plus 
10/- carriage. Money back if not satis- 
fied and returned within fourteen days. 


R. SANKEY 


Regal Cinema, Atherstone, Warwicks. 
Tel: Atherstone 2220/3210 
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WIRELESS WORLD 


SOUTHERN RADIO'S 
WIRELESS BARGAINS 


TABLE, 33 x 32 x 2tin. 


D/C M/C. Ranges: 0- 
5,000 ohms; 0-60 mA; 
0-3 volts; 0O-1.5 volts, 


Range can be extended 
to suit individual re- 
quirements by addition 
of resistances. (Featured 
in ‘‘ Practical Wireless,’’ 
March 1961 ssue.). 
NEW AND TESTED 
12/6 each plus 2/— P. & P. 
SPECIAL QUANTITY PRICES: 12 for £7. Carriage 
paid U.K. (ex sea routes). 

METERS. 30-0-30 and 3-0-3 volts combined 
ranges with prods, 15/-. 
ATTACHMENTS for ‘38’? TRANSMIT- 
TER-RECEIVERS Mark II. 

HEADPHONES 15/6 per pair; THROAT MICRO- 
PHONES 4/6; JUNCTION BOXES 2/6; AERIALS. 
No. | 2/9; No. 2 5/33; WEBBING 4/-; HAVER- 
SACKS 5/6; VALVES: A.R.P.12 4/6; A.T.P.4 
3/6; SET OF FIVE VALVES I9/-. Postage on each 
item except valves 1/6 extra. 

TYPE ‘‘18’’ RECEIVING PORTION ONLY 
with 4 VALVES SHORT: WAVE 6-9 mc/s. 35/—. 
ATTACHMENTS for ‘‘ 18”? TRANSMITTER- 
RECEIVERS Mark III. 

HEADPHONES 15/6 per pair. HAND MICRO- 
PHONES 4 a. 12/6. AERIALS 5/9; MORSE KEY 
6/6; VALVES: A.R.P.12 4/6. A.R.8. 7/6. A:T.P.4 
3/6; SET OF SIX VALVES 25/—.. Postage on each 
item except valves 1/6 extra. 

RECORDING BLANKS. Brand new. Ready 
for cutting. 13in. 6/— each or 15 complete in 
metal case, £4. 


RESISTANCES. 100 assorted useful values; 
new wire end 12/6. NEW. ‘ 
CONDENSERS. 100 assorted Mica; Tubular 


etc. 15/—. NEW. 

CONTACTOR TIME SWITCHES. 
pulses per sec., in case 11/6. 

REMOTE CONTACTOR. For use with above 


7/6. 

QUARTZ CRYSTALS. TYPES F.T.241/243 
2-pin tin. space FREQUENCIES  (F.T.243), 
5,706 kc/s. to 8,625 kc/s. 

FUNDAMENTAL. (F.T.241), 20 mc/s. to 
38.9 mc/s. (54th and 72nd Harmonics). 4/6 
each. Lists of available frequencies on request. 
CRYSTAL CASES. F.T.241/243. 10/6 per dozen. 


2 im- 


VARIOMETERS for Set No, ‘'19,’’ brand 
new, 21/-. 

VISUAL. INDICATORS (10Q/4), Type 3. 
With 2 meter movements and two neons. New 
in cover. 12/— each. : 

BOMBSIGHT COMPUTERS Ex R.A.F. 
Wealth of gears, motors, blowers, etc. Precision 


made and new. £3/12/6. 
Post or carr. extra, 


SOUTHERN RADIO SUPPLY LTD. 


1, LITTLE NEWPORT STREET 
LONDON, W.C.2 GERrard 6653 
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CABINETS e CASES 
CHASSIS 


Anything in metal. ‘ONE OFFS’’ a pleasure. 
Send your drawings for quote 
Stove enamelled in any professional finish 


MOSS, WATSON 


40 MOUNT PLEASANT STREET, OLDHAM, 
LANGS. MAIN 9400 
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THE 
FERRITE -WINDING 
WIZARDS! 


(Scientific & Mobile) LTD 


Newport Pagnell, Bucks. Tel: 4017/2 


Full list Radio Books, etc, 3d. 


APRIL, 1964 


Quartz Crystal Units 


For 


PRICE ECONOMY 


you can ae Write for, 
DEPEND a 
on Price List. 


THE QUARTZ CRYSTAL CO. LTD. 


Q.C.C. Works, Wellington Crescent, 
New Maiden, Surrey (MALden 0334 & 2988) 
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FOR ALL YOUR PANEL WORK 
WRITE FOR ILLUSTRATED 
BROCHURE OF PARALEX 
& LUFBRA ADJUSTABLE 
HOLECUTTERS 


WITH MORSE fp 
-OR STRAIGHT 
SHANK 2DIA. 
TO $DIA.. 


HOLES ACCURATELY, BORED 
FROM lin. DIA. TO [2din. DIA. 


AKURATE ENGINEERING Co. Ltd. 


CROSS LANE, LONDON, N.8 
TEL. FITZROY 2670 
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— 


For sound sense 


WEST NORWOOD LONDON SE29_ 
GIPSY HILL 1131 
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*OROIDAL SWITCH 


a 


ApriIL, 1964 


BARGAINS 
TO SEE FROM 


A.M./F.M. PERMEABILITY 
TUNER FOR ALL TRAN- 
SISTOR OPERATION. 


Size 2tin. x 24in. approx. By famous manu- 
facturer. A.M.-I.F. 470 Ke/s. F.M.-I.F. 10.7 
Mc/s. A.M. coverage from 1, 620 Kc/s.-525 Ke/s. 
F.M. coverage 108 Mc/s. "88 Mc/s. Circuit 
diagram 2/6. FREE with Tuner 25/-. -Ist, 2nd,¢3rd A.M.-1.F.'s 12/6 set. 
Ist, 2nd, 3rd and 4th F.M.-I.F.’s 12/6 set. V.H. 'F. Osc. choke I/-. A.M,- 
ae esi sr S AMIErt co A.F. 115 Pie cach All the above are the 
end of an receiver car radio etc. 
The above six items purchased. together £2 LT 10 Ls 0 


BSR MONARCH UA14 With FUL-FI HEAD 


4-speed, plays 10 records, !2in., [Oin. or 7in. at 16,.33, 45 or 78 r.p.m. 
Intermixes 7in., 1Qin. and 2in. records of the same speed. Has manual 
play position: colour, brown. Dimensions: 124 x 10Zin. Space required 
above baseboard 43in., below baseboard 23in. Fitted with Ful-Fi 
turnover crystal head, £5/19/6. P. & P. 6/6. 

B.S.R. UAI6, similar to the above, £6/12/6. P. & P. 6/6. 

B.S.R. GU7, 4-speed, single player, complete with pick-up on uni- 
plate with automatic switch. £3/19/6.. P. & P. 5/6. 


625 INDOOR AERIAL 


625 line indoor aerial complete with stand, 
fully extendible, can also be used for 405 
ITV, BBC and FM. vA Plus [/- 

1976 3°s'p. 


FLUORESCENT LIGHT KIT 


40 watt fluorescent lighting kit compris- 
ms lemehe Choke, 2 Bi-pin holders, 
tarter Holder Plus 3/— 
and Starter. 116 P. & Z, 


A.C. MAINS MOTOR 


Silent running, by famous manufacturer. 
A.C. Mains 230-256, shaded pull start. 1,440 
r.p.m., size 23in. x 2tin. x Izin. approx. 


7/6 Pius 1/6 P. & P. 


PRESS-BUTTON COIL PACK. Medium and 2 shorts. Complete 


with twin-gang tuning condenser and ferrite rod aerial. 19/6, plus 2/6 
P. & P. Circuit diagram 2/6. FREE with pack. 


SPECIAL OFFER! 


OBTAINABLE ONLY FROM R. & T.V. 


THE “Elegant Seven” 


COMBINED PORTABLE & CAR RADIO 
THE RADIO WITH THE “‘ STAR”’ FEATURES 


WIRELESS WORLD 


Covering 100 Kc/s.-100 Mc/s. on 
fundamental and 100 Mc/s. to 200 
Mc/s. on harmonics. Metal case 
10in. x 63in. x 5zin., grey hammer 
finish. Incorporating three minia- 
ture valves and metal _ rectifier. 
A.C., mains. 200/250 v. Internal 
modulation of 400 c.p.s. to.a depth of 
30%, Modulated» or’ ‘anmodulated , 
R.F. output continuously variable * 
/ 100 millivolts C.W. and mod. switch, 
Incorpo'ating magic-eyé as output indicator. 


£7/5/0 Post and Packing 6/6 extra. 
MAINS TRANSFORMERS 


ALL WITH TAPPED PRIMARIES 200/250 VOLTS 
250-0-250 v. 60 mA., 6.3 v. 1.5 amp., 6.3 v. | amp 
250-0-250 v. 80 mA., 6.3 v. 1.5 amp., 6.3 v. | amp 
250-0-250 v. 50 mA., 6.3 v. 2 amp 
250-0-250 v. 250 mA., 6.3 v. 5 amp 
Heater Transformer 6.3 v. c.t. 2 amp 
Postage and packing on all the above transformers 4/-. 


Primary 230-240 v., secondary 330-0-330 vy. 200 mA., 6. 3v. ¢.t. 6 amp., 
5 v. 4 amp. 21/-. e & P. 6/-. 


variable A.F, cet pues 
Accuracy plus*or minus 2% 


POCKET MULTI-METER. Size 
3% x 24 x Idin. Meter size 24 x 
IZin. Sensitivity 1,000 O.P.V. on 
both A.C. and D.C. A.C. and D.C, | Movement by ff 
volts 0-15, 0-150, 0-1,000. D.C. | world-famous 

current 0-150 mA. Resistance | manufacturer. 

0-100KQ. Complete with test | size 3in. x 23in. | 
prods, battery and full instructions. 50/— post free ‘ 
35/-. Plus 1/6 P. & P PS : 


THE MOTORIST’S REV. COUNTER 


Kit of parts comprising 270 degree 3in. moving coil 
movement. Manufacturer’s present price of this move- 
ment would be at least £7. Complete with full 
instructions and circuit diagram. Scale calibrated up 
to 8,000 r.p.m. Can be used with any 4or 6 cylinder car. 
Meter movement only 29/6 = ee _ 
22/—, post paid. 


FIXED FREQUENCY 
SIGNAL GENERATOR 


Crystal control in metal case, size |Oin. 
x 6in. x 6in. Incorporating 2 FC13 valves, 
mains transformer, metal rectifier, choke, 
indicator lamp. crystal and numerous 
components. Modulated and unmodu- 
lated output sockets. Originally used for 
1.T.V. frequencies. Brand new. 39/6 
+ 6/- P. & P. A.C. Mains 200/250 volts. 


50 MICRO- 
AMP. METER 3 


AD) oe 
A as vai oT NCAT 


Oat) 
“WED. —— Ge 


* 7-transistor superhet. Output 
“Tw ch d binet 
wo-tone grey wooden cabine 
fitted handie with silver-coloured 
fittings, Size 12jin. x 8}in. x 


* iartoontet tuning scale, size 
li}in. x 23in. in silver with 
black lettering. 

> All stations clearly marked. 

% Ferrite-rod internal aerial. 


Parts list and circuit diagram 2/6. FREE with parts. 44” speaker also available 7/6 extra, 


* IF 470 kc/s. 

yc Operated from PP9 battery. 

%* Fully comprehensive instructions 
and point-to-point wiring diagram. 

%& Printed circuit board, back-printed 
with all component values. 

> Fully tunable over medium and 
long waveband. 

% Car-aerial socket. 

+ Full after-sale service. 


RADIO AND T.V. COMPONENTS (ACTON) LTD. 


21A, ACTON HIGH ST., LONDON, W.3. 


Goods not despatched outside U.K. 
SHOP HOURS 9 a.m.—é6 p.m. 


All enquiries S.A.E. Tien Cc.W.O. 
EARLY CLOSING WEDNESDAY. 


a 


PLUS 5/6 POST & PACKING 
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WIRELESS WoRLD 


Zz. & I. AERO SERVICES LTD. 
444A Westbourne Grove, London, W.2. 


Tel.: PARK 5641/2/3 


A.R.B. Approved Stockists. 


Cables: ZAERO, LONDON 
Approved by A.R.B. for inspection and re-issue of electronic valves and tubes. 


RETAIL BRANCH (personal callers only): 85 TOTTENHAM COURT ROAD, W.2. Tel.: LANgham 8403 
Please send all enquiries, correspondence, and Mail orders to Head Office 


‘““AVO ”’ ELECTRONIC TESTMETERS 
Portable A.C. mains operated Valve Voltmeter Multi- 
meter with the following range: 

D.C, volts: 5 mV. to 1,000V. in 8 ranges. 
A.C. Volts: .1 V, to 2,500 V. in 12 ranges up to 2 me/s. 
-l V. to 250 V. in 6 ranges using internal 
probe, up to 200 me/s. 
D.C. Current: .54A. to 1 amp. in 10 ranges, 
A.F. Output: 5 mW. to 5 watts; range of impedance 
5 to 5,0000. 
Capacitance: 100 pI’. to 507 F, Resistance .2Q to 1,000MQ. 
PRICE, overhauled and guaranteed £2210 O 
Packing and carriage 15/-. 


‘‘AVO ”’ WIDE RANGE SIGNAL 
GENERATORS 
Portable A.C. mains operated instruments of the following 
specification: 
Frequency range: 50 ke/s to 80 Mc/s in six bands. Direct 
easy-to-read calibration. Accuracy 41%. 
Output: up to 500 mY. r.m.s. max. 
Attenuator: Slider 1 to 50uV. and 4-step multiplier. 
Internal Amplitude Modulation at 400 ¢/s: 
400 c/s at 50V.r.m.s. isalso available at the panel terminal. 
PRICE, in perfect condition, tested and guaranteed, 
complete with accessories, in transit case.. £17.10 0O 
Packing and carriage 15/-. 


TYPE 13 DOUBLE BEAM 


OSCILLOSCOPE’ 
din. SPLIT BEAM TUBE. SINGLE STROKE (lus. 
40 ms) or free-running (2 c/s to 750 ke/s) time base. 
Built-in time base. Calibrator providing “ pips” at 
Jus and 10us intervals. - Twin *’ Y "’ amplifiers providing 
amplification of 30 times separately or 750 times in 


cascade. H.F. compensated amplifier has bandwidth 
of 5.5 Mc/s. Mains operation. 
In good condition and tested, but mechanically not 
OWerbawled o. Wiias stew eek tala homer ante £385 0 0 
Fully overhauled and guaranteed for 12 months 

£65 0 0 
Extra for Cathode Follower Probe ...... 23°30 


Packing and carriage £1/10/-. 
AIRMEC TYPE 730 OSCILLOSCOPE 


4in. flat face vertically mounted tube viewed through a 
45° mirror. Time Base .5 sec. to lysec. per sweep. 
“Y” amplifier sensitivity. 100 mV/am, with response 
flat from D.C, to 5 Me/s. Adjustable E.H.T. Automatic 
Brilliance Control. Balanced,-anbalanced or differential 
input. 100/130V. and 200/250 A.C.. mains operation. 
PRICE, in good working order, mechanically sound but 
not overhauled, son) ies owl woes Dos oath £40 0 0 
PRICE, fully overhauled and guaranteed £75 0 0 
Packing and carriage £1. 


R.D.O. UHF/EHF RECEIVERS 
This is an I.F. (300 Me/s.) five-stage amplifier followed 
by A.F. and video stages. R.F. tuning is provided by 
interchangeable Tuning Heads or Units which cover 
frequency range of 38 to 4,000 Mc/s. Receiver .. I.F, 
sensitivity is 15uV. approx. for an output of 6 mW. 
IF. bandwidth is 4 Me/s. Audio response can be set at 
150-10,000 c/s (broad) ae 320-1,950 c/s (narrow). Pro- 
visions are made for connecting the receiver to a Pano- 
ramic Adaptor (for observing frequency spectra) or to 
a Pulse Analyser. Power requirements—l15 yv. A.C. 
PRICE, fully overhauled and guaranteed, complete with 
Tuning Units TNLB, TN2B and TN3B to cover frequency 


range from 40 to 1,000 Me/s. .......... £110 0 O 
Pacing and carn pe £2/10/- 
TSX-4SE “x” BAND SPECTRUM 
ANALYSER 


Spectrum Analyser covers a frequency range of 8,360 to 
9,550 Me/s. Self-contained wavemeter permits the 
tuning of the instrument with an accuracy of + 4 Me/s. 
It can be used for observing spectra of pulsed oscillators, 
for measuring frequency, for checking frequency pulling 
in the magnetrons and for measuring standing waves 
and attenuation. 

PRICE, fully overhauled and guaranteed... $190 0 O 

vacking and carriage £2/10/-. 


C.R.T. MONITOR TYPE 103 
3in. C.R.T. Type VCRI139A. Triggered Time Base 
providing speeds of 10-50-200-1,000-5,000-20,000 psec, 
“X” shift calibrated in usec. for direct measurement 
of time intervals. ‘‘ Y ’’ amplifier providing gain of x5 
and x20. Metered ‘ Y” shift for direct measurement 
of voltages up to +500 V. Time base expansion control. 
A pulse of 30 V. positive or negative is required to trigger 
the time base. Power supplies required are: 600 V. EHT 
at 300 mA., 6.3 V. at 10 A., 4 V. at 2 A. and negative 
2,200 V. at 6 mA. PRICE, checked, in perfect condition, 
complete with circuit diagram and description £7 0 O 
Packing and carriage £1. 


en 
OSCILLOSCOPE POWER SUPPLY UNIT 
TYPE 917 : 
Mains operated (230 V. A.C.) Power Unit providing 
the following outputs: 600 V. at 300 mA. dropped down 
to 450 V., 2,200 V. at 6 mA. Three separate 6.3 V. 
A.C, supplies at 2.15 A., 3.6 A. and 3.6 A:, and 4.0 V. 
at 2A. All H.T. supplies are fully smoothed and fused. 
This unit originally designed for use: with C.R.T. Monitor 
Type 103 can also ‘be used to supply anyother oscilloscope. 
PRICE, perfect condition, complete with the necessary 
plugs and sockets .........4 titers. £540 6 
Packing and carriage £1. 


METERS 


PHILIPS FIRST-CLASS MIRROR SCALE 
I mA. D.C. MC METERS 


Square flange 4.6in, x 4.6in., 
flush mounted. Scale length 
4in. Body 3.8in. dia. x 
lZin. deep. Calibrated 0 to 
lmA. PRICE...... 65/- 
Other calibration supplied at 
an extra charge. 


MINIATURE METERS 
GENERAL ELECTRIC lin. 


Round fiush clip mounted 
Moving Coil Meters: 

RMALD. Ging. Sauces 30/- 
25 Mm AS DiGen site ts sense 25/- 


75, 100, 150 mA. D.C... 20/ 


COCR Rese ene ceesweseeeeesass 


“INTERNATIONAL” SUBMINIA- 
TURE ‘“ PENNY SIZE”? METERS, 
lin. Round Flush ring nut mounted. 
500uA. FSD., Calibrated 0 to 1 mA. 
22/6. 


Ce oy 


RADIO FREQUENCY THERMO- 
COUPLE METERS 

200 mA. 2in. Round, plug-in ..... Pir vce Le 
350 mA. 2in. Round, plug-in ............... 
lamp. 2sin. Round, projecting ...... 
2.5 amps. 2in. Round, panel mtd. .... 
2.5 amps. 2in. Square, flange .... 
3 amps. 2in. Round, panel mtd. 
3 amps. 2in. Square, flange 
4 amps., 2in. Round, flange 
10 amps. 24in. Round, flange .......-.:..+0+-05 
15 amps. 23in. Round, flange 


MINIATURE VOLTMETERS—BATTERY 
INDICATORS 

Reading from 4.5 to 8 vy. D.C.) (suppressed zero). 

dia. scale, flange mounted 

Packing and carriage 1/6. 


D.c. MICROAMMETERS 
10-0-10u.A. 24in. Round Flange : 
50uA. 2hin. Round Projecting.......... 
200A. 2in. Round Flange ....2..........0.55 
500wA. 14in. Square Flange. -.. 0.0.6. See ee 
500uA. 2in. Round Flange (flange undrilled, for 

clip mounting), VICTORIA......5.........0. 


1hin. 
15/- 


CAMBRIDGE SPOT 
GALVANOMETERS 
Centre Zero or Open Scale, with full scale deflection from 
2uA. to 854A., with built-in transformer for the bulb, fully 
tested and guaranteed..........5..0... ea. £9 0 0 
Please check the availability of the required sensitivity 
before ordering. ; 
Packing and carriage 15/-. 


3-RANGE MICRO-MILLIAMMETER 


eo Basic movements 504A. D.C. MC, 
Ranges of 50A., 2504.4. and 1mA. 
switched by a trigger switch in the 
back, geared with sliding scale 
having separate graduations for 
each range. Instrument is fitted 
with leads for soldering to test 
prods or crocodile clips (not 
BUpplied) i Siieey wesw cote 50/- 


TANGENTIAL BLOWERS 
230 v. A.C. motor driving a 2}in. dia. x Zin. long Centri- 
fugal blower. Outlet size lfin. x Tin. Suitable for 
cooling and ventilating interiors of electrical equipment 
or for blowing hot air when used in conjunction for 
ordinary fire elements. Two bolt mounting. Brand new. 


35/-. P.P. 7/6. 

HIGH FIDELITY RECORDING TAPES 
Sin. Standard; 600ft. ...... eile Wintetatsts walnieeeie eG 
din. Long Playing, 900ft.  .....6.....00 

5in. Double ‘Playing, 1,200ft. ...... 

Tin. Standard, 1,200ft. ...... delelae,s 

Vin. Long Playing, 1,800ft. ...... 18/- 
Zin. Double Playing, 2,400ft. ../..... 66. eee eee 28/- 


Packing and postage 1/9 per tape. 
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" Input 230 vy. A.C., 50-60 ¢/s. 


EVERSHED 250 V. ‘‘ WEE’? MEGGERS 
Perfect condition. Complete with case £1410 @ 


VITREOUS ENAMEL 5°%% TOLERANCE 

WIRE WOUND RESISTORS 
Most of the-preferred valves from 12Q to 50kQ in 10 watts 
and 15 watts; wire ended. PRICH, per dozen, 12/- 
post paid. Should any particular valve be out of stock, 
we shall substitute it by nearest stock valvé of the same, 
or higher rating. ane 


EX-A.M. DIMMER SWITCHES 
Rotary Dimmer Switch, 0 to 100Q with “ off” position 
for 12 yolts input, 6/- per dozen. P,P. 1/-. 


12-VOLT DYNAMOTORS DM53/AZ 
Input 12 to 14 volts. Output 220 vy. D.C. at 80 mA. 
Suitable for supplying electric shayers from car battery. 
Radio suppressor fitted. 25/-. 
P.P. 5/-. 


VACUUM (GLASS ENVELOPE) DELAY 


RELAY. Type 6-030 
OCTM Base, 6 v. heater supplies, nominal delay 30 
5 amps. capacity ‘‘ Make” contact, 9/- ea. : 


“ELECTRON” OUTDOOR ROD AERIAL 
3 strong tubular light alloy sections 3ft. long each on 
an insulated aerial base fitted with wall mounting 
bracket. Complete with down lead. PRICE, brand 
new, 15/-. P.P. 5/-. 


VARIABLE AUTO-TRANSFORMERS 
Type B-2 De 

t Output adjustable from 

0 to 260 v. at a maximum current of 2.5 amps. Scale 

graduated in volts. Dimensions: 5}in. dia. x‘ 4}in. high. 

Fixing: Three .2in. dia. holes on a pitch circle of 52in. 

dia. PRICE, brand new ..........:+s006 £519 6 
Packing and carriage 11/6. i 


MAINS VOLTAGE STABILIZER 
BMVRI725 
Electronically controlled motor driven voltage regulator 
maintaining an A.C. output of 240 v. plus or minus 
4% with input variation of 214 to 255 v. correction 
speed 1V/sec. PRICE «00. .:.scas..0ee $35 0 0 
Packing and carriage 15/-. 


POST OFFICE RELAYS TYPE 3000 


Recovered from equipment, guaranteed: 


100+100+3000,1M+10CO Winieh tienes Gl- 
20002, 1 CO + 1M before Break .. 6/6 
20090 + 400QNi,1M+1B....... 6/6 
1,0000, 2 M + 2 M before Break vits 
2000 GL Bia aa eaten Winicsetaioess eno a sia breteia rare ee SE 
5,000 Q 1-Bi ys hen mete aia feinta ete ele 6/- 
Brand new: 

2,0000 2B 

2,0009 4CO-... 

2,0099 6 CO 

6,500Q 1M an 10/6 
8,800.02) ME = Bt eae eee Walgrerehs ea eae 


U.S. TELEPHONE RELAYS 
Long Type i 
709,.4CO + 1CO (H.D.)) uh. ec i ee wR ia clans. 6/- 


MINIATURE OPEN TYPE RELAYS 
Recovered from equipment, guaranteed ’ 


A 103817 75.0 TM Soo a wn Set eae L/6é 
4182EX 2500 1M (H.D.) . 6/- 
4189GD 7009 2CO ..wvachevcee 6/- 
: Brand new 
55251 1 M 270Q0.......... 3/6 
55530 1 CO + 3M, 160Q.. 5/- 
052586 M,: 3800: sc cients eee 6/6 
SEALED RELAYS, BRAND NEW a 
55190 1 CO 3000 ...... au iaite Se Nide'w bis oe Mae eee 
90327 1 CO 2500Q0..... Panik states : 
MH1769 2 CO 2700 .... 
B8744, 2 CO 4000.......... 


BOHRX20 2CO (H.D.) 4450 
B8743-1 2 CO 6800. ....... 
903188 3 CO“’(H.D.) 1609 ..... 
SKHX377, 4-M,9,000Q ..... 
5724-1328SHX, 4 CO 4000 
C8940-1 5 B 2500 5 
22240-46M200Q ...... earn cih 5 tO hose her 
Postage and packing 1/6 per relay. 


—_—————— A | 


TELEPHONE CROSSBAR RELAYS 
The relay consists of 5 cross-bar Units of 8 make contacts 
each, operated by separate 8200 coils and one 1,0009 
main coil of the P.O:°3000 Type. The latter is fitted 
with two sets of anxiliary changeover contacts. 

PRICE, brand new (p. & p. 5/-) ....... 35/- 


sete eee 


APRIL, 1964 


TRANSISTORS 


aN oc7l =... B= 
15/- 0072... j= 
278 0075 6/- OC139_.. 
5/- OC76 @/- OC170 .. §$/- 
noe offer: Sets of two OC81 and one OC81D, all first 
quali 12/ 


Oc78 
00780 


EC, 

G.E.T.115, 400/800mW A.F. Transistor...... 
G.E.T.575, high current switching........ 
SRRERHIBOR LT ABADI Suess Tata dhe vrsls'd lave etiectie eae sole eielele 
TEXAS N-P-N SILICON 

28004, grown junction 


SURPLUS TRANSISTORS 
Substandard | OC44 or. O0C45 firefalatdes/staldieia ieee 


ZENNER DIODES 


2.25 watts, +-.3 v. tolerance: 

VR425 (4.25 v.); VRA475: (4.75 v.); VR525. (5.25 v.); 
EVENT ula T Oily lle Bile. cic gis orsloea ic delae d'c'eitiea wiv 6/ 
2.25 watts, +.6 v. tolerance: 

VR625 (6.25 v.); VES (7.0 v.); VR9OB (9.0 v.), allat 6/6 
OVE SBS HOUR OWA Ia VAG ib alc acclkcy o(elsine wefere «dG < sejatens 

25 watts, 10% Reais 

SZ68BR (68.0 vy.) stud mounted (stud cathode). Zenner 
CHETENE ) SSO) MAT. ees ilies wisiis vow nv eieu ss each "F/G" 


HIGH VOLTAGE ‘BLOCK’ CAPACITORS 
25uF 4,000 vy, lpF 1,500 v... 6/- 
25uF 7,500 vy... lwF 2,500 v... 12/6 
SuF 1,500 v... 2uF 2,500 v.. + 15/- 
5uF 2,500 v 4uF 1,200 v.. = 
uF 5,000 v... 8uF 2,500 v... 25/- 
Packing and postage 1/6 per capacitor. 


FULLY GUARANTEED FIRST 


5U4G 6F7 
6F13 
6F17 
6F23 

6F33 


10P13 19/6 
11D3°/= 
W1D5 . 4/- 
11E2 - 20/- 
1IE3 90/- 
1246 3/- 
12AC6 8 /= 
12AH7GT 
5/- 
12408 11/- 
12AT6  4/- 
12AT7 3/- 
12AT7WA 


12AU6 
12407 
12AV6 
12AV7 
12AX7 
J2AY7 
12B4A 
12BA6 
12BE6 
12BH7 6/- 
12BY7 10/- 
1208 
12E1 
12H6 
12J5GT 3/- 
127GT 7/6 
12K7GT 7/- 
12K8 10/- 
12Q7GT 5/- 
12SA797/- 
128C7 3/6 
12867 3/- 
128SH7 3/- 
12837 5 /- 
128K7 5 /- 
128SL7GT 


716 
eae 


i 
128Q7 10/- 
128R7 5 /- 
128Y7 6/- 
13D3._ 6 /- 
19AQ5%. 5/- 


TAD. | 
1B27 40/- 
1C5GT. 7/- 
I1G6GT 7/- 
1H5GT 7 


6AK5W 8/- 
6AK6 F/- 
§ALS 3/- 
6AM4 15/- 


6ASTG 22/6 
6AT6 
6AU6 

6AV6 

6B7 

6BS 

6B&G 
6BA6 
6BEG 

6BF6 ik 
6BG6G 12/-- 
6BH6 7/- 
6BI6 g/- 
6BK4 20/- 
6BQ7TA G/- 
6BR7 
6BRS8 + 
6BW6 


/6 
68L7GT 4/9 
6SN7GT 4/6 
6SQ7GT 5/- 
6SR7 8/- 
6887 3/- 
pOULer LO 
6T8 
6U4GT 10/6 
6U7G 
6V6 
6V6G 
6V6GT 5/6 
6X4 
6X5G 
6X5GT 5/6 


3A/141A480/- 
3B7 «4/6 
3B24W 19/- 
3B28°> T5/< 
3C45 —-30/- 
3EX100A5 
100/- 
3D6° 4/- 
“8B29 50/- 


10C2 12/- 
10D1 vita 
10F9 10/- 
10LL 7/6 


5RAGY Q/- 30F5 8/- 


When ordering by mail, please add 2/6 in £ to cover handling and postage. 


WE WISH TO-BUY VALVES, KLYSTRONS, MAGNETRONS, etc. 


‘262B 


WIRELESS WoRLD 


SILICON SEMICONDUCTOR 
/ RECTIFIERS 


2E8 (I.B.C.) 800 p.i.v., 200 MA...........0-. ste 

BY100, 700 p.icv.,,450: MA..... 20... eee eee eee 8/- 
LUCAS DD058, 800 p.i.v.,.500 mA. This subminiature 
rectifier is a direct replacement for DRMIB, DRM2B, 
DRM3B, RM4, RM5, 
LUCAS eDs8500 Full Wave Charging Rectifier. Max. 
input voltage 35 v. r.m.s. at 5 amp. D.C. Dimension: 
Ltin. long over nuts, 14in. dia... 22... eee eee eee 


FEA a ES EE ETE PC EN EE 


KLYSTRONS 
726A 

726B 

5721 

5836 

6470... 

CV35 .... 

CV67 . 

Cv2116 ., 
KRN2A 


KRN6/2 
KRN6/3 
K301 
K308 .. 
K335 


£4 
£5 


Hoke eee 

£12/10 
.. £10 
SAL39 £200 
SAL89 .. £200 
V235A/1K £10 
VA200E © £85 
V246A/1K £10 


7234/B . 


CATHODE RAY TUBES 

DG7-64-3. 
VOR97. .. 
VCRI38 

VOR138A4 
VCRI394 
VCR517B 
VORS5I7C 


HEADPHONES 


DLR5. Balanced armature, low impedance...... 
OHES::*+ High’ impedance). 23.6052 sien cs 
P.P. 3/- per headphones, 


2051 
4687 
5514 
5517 


30FLL  9/- 
30PLL 10/6 
30P12 10/- 
35A5  11/- 
35L6GT 6/6 
35W4 4/6 
3523 Y/= 
3524G 5 /- 
35Z5GT 5/- 


ARP12 3/6 | EBC41 

EBCS81 

EBC90 

EBC9L 

EBFS80 

EBF83 

EBF89 6/- 
EBL! 11/- 
EBL21 We 
“BO52 
EC80 
BC81 
EC90 
EO91 - 
EC92 
ECC40 
ECCS1 
ECC82 
ECC83 
ECOS84 
ECC85 
ECC88 
ECC91 
EC92 
ECF80 
ECFS2 
ECFS6 
ECH21 
ECH35 
ECH42 
ECHS81 
ECHS83 
ECL80 
ECL82 
BCL83 
ECL86 
RF6 

EF9 

BF22 
EF36 
DF37 
BF39 
BF40 
EF41 
BF42 
EFS0 
EF88 
BF85 
EF86 
BF89 
EF91 
BF92 
BF93 
EF94 
BF95- 
EF96 
EF98 = 9/- 
EF183. 7/- 
BFi84 %9/- 
EFP60 10/- 
EH90 7/3 
EL32 = 3/- 
EL34 10/- 


80/- 
DAC32. 8/- 
DAF91 4/6 
DAF92 
DAF96 
DDIL4 4/- 
DET24 70/- 
DF33 - 


90AV 15/- 
90CL 8/- 
95Al 5/6 
150B2 12/- 
150B3 10/- 
220TH 5/- 


416B 
705A 
TIBA 
715B 
715C 
TLTA | 
724B 


i 

B88CC 15/- 
E92CC | 9/- 
E180CC10/- 
14/-,; E180F 15/-. 
AciPs 7/6 | BIS1CC10/-. 
C5] BA5O — Q/- 
PENDD g/- | EABCS0 6/- 
ACT22 BAGC91 . 3/- 
EAF42 8/6 
EBC3 19/- 
EBC33  9/= 


A2134 18/- 
‘A2293 17/6 
AC/TH 


240/- 
ATP7 6/- 
APR3 3/- 


OECT 5 sreteino dreetstalegunt slate te 12/6 - 
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MAGNETRONS 
A4J52A M518A . 
M521 .... £35 
M551 . £25 
JP9-7A £12/10 
JIPT9-60 £40 
JP9-80 .. £25 
JP9-250 £25 
JP9-15 £12/10 


. £35 


£12/10 


M518 = £12/10 


SIGNAL DIODES 
IN70 
IN72 
IN81 


Cvi12 
Ov442 
CGI0E .. CV2226 
CS83A .... CV 

CK708 "'V2355 
OV101 .... Shee, 
OV109 4). 
CV108% 25. 
CV 


8X643.. 
PRY SL are 


POWER UNITS TYPE W8856A 


This is a Navy version of Type 3 Power Unit. 19in. 
rack mounting. Input 230 y. Fully smoothed H.T. 
output can _be adjusted from 180 to 270 v. at 80 mA. » 
by means of primary taps. L.T..output 6.3 v. A.C. at 
4amps. A.C. voltmeter monitors A.C. mains input and 
with key switch depressed H.T. output. PRICE second- 
hand, in good.condition, -£8/10/-. P.P. 15/- 


MULLARD: PHOTOTRANSISTORS 
ORPI2 .. 12/- OcP71 24/- 


OUR NEW PRICE LIST OF VALVES AND TUBES 
IS READY AND AVAILABLE UPON SENDING 


6d. STAMP. 


| EN31 
/- | EN32 


| HL4AIDDY/- 


QUALITY UNUSED VALVES 


EL36 KT66 
EL37 
EL38 
EL41L 
EL42 


15/- | PY800° 8/6 
PY801 6/6 
PX4 = -15/- 
PX25 10/- 
PZ30 10/- 
EL81 QP25 5 /- 
EL83 QQV02-6 
EL84 11 _ 45/- 
ELS85 I QQV03-10 
EL86 i N7i 35/- 
EL90 NR8&8 12/6 } Q875-60 
EL821L NSP 25/- 20/- 
EM4 NSP2 22/- | QS1200 19/- 
EM34 P4l 8/- QV03- 12 
EM71 PABC80 thee 10/- 
EMs80 ' QV04-7 10/- 
EM81L QV 06-20 
EMS84 27/6 
EM85 
EM87 


UCF80 
UCH21 
UCH42 
UCH81 
UCL82 
UCL83 
UF4L 
UF42 
UFS0 
UF85 
UF86 
UFS89 
ULAL 
ULS4 
UM4 
UMS80 


R10 
R17 
R18 / 
R19 6/- 
RLIS 12/6 
8110 8/- 
8130 12/6 
S130P 15/- 


PCC89 10/- 
PCC189 11/- 
PCF80 5/6 
PCF82 6/6 
PCF84 10/- 
PCF86 — 8/- 
PCF80110/- 
PCFS802 


EN70 
EN9SIL 
EN92 
EN93 
EY5L 
BY81 
EY83 
EY84 
EY86 
EY9L 

EZ40 

EZ41L 

EZ81 

EZ90 4/- 
FW4/5007/- 
G5H 25/- 
G24H 15/- 
G150/2D 


PCLS81 
PCL82 
PCL83 
PCL83 
PCL85 
PCL84 8 /- 
PENSA 7/6 
PEN45 6/6 
PEN45DD 


TP25 
TP2620 7/6 
“PT1E 3/- 
TT15 § 35/- 
TT21 3Q/= 
TZ40 =—-30/- 
Ur214 W- 
U19 

U22 

U24 

U25 

UBL 

U50 

U19L 

U261 

U281 

U282 

U301 

U403 

U8s0l 
U4020 


VR75/30 

11/- 
VR78 §3/= 
VR92 = _Q/- 
VR99A 8/- 
VR101 12/6 
VR102 10/- 
VT4C__20/- 
VT52 3). 
VT501 3/- 
vu39 B=. 
VUII1 5/- 
VU120 10/- 
WSIM 5/3 
X63 6/- 
X65 5/- 
X66 g/- 
X79 «15/- 
Z63 9/- 
766 15/- 
Z700U 5 /- 
Z800U 20/- 


W/- 
PEN38310/- 
GS18 PEN384 77/- 
GT3 PEN453DD 
GUS0 9/6 
GZ30 PENDD/ 
GZ32 4020 Y/6 
GZ34 PL36.— 8 /- 
GZ37 PL38 16/- 
HF93. 6/-| PL81 %/- 
HL2 3/-| PL82 5/6 
HL2K 3/-| PL83 ~~ 6/- 
HL23.° 6/- | PE500 
HL23DD6/- | PM84 
PSGS 
PTIS 
PY33 
PY80 
BK90 
PY8l 
PY82 
PY83 j= | 
PY88 


GM5B 


HVR2 47/- 
HVR2A 8/- 
HY90 5/- 
KT2 5 /- 
KTS 25/- 
KT41 9/6 
KT44 5B /- 
KT63 «6 /- 


UBC4L 6/6 
UBC8L /- 
UBFS80: 6/6 
UBFS89 © 9/- 
UBL21 11/- 
UCcs4  g/- 
i UCC85 6/- 


MINIMUM CHARGE 1/6. 


Please offer us your surplus stock. 


Z. & I. AERO SERVICES LTD. 


- RETAIL BRANCH: 85 TOTTENHAM COURT ROAD, W.2. Tel.: LANgham 8403 
Please send all correspondence and Mail Orders to OUR NEW ADDRESS OF HEAD OFFICE AT: 
44a, WESTBOURNE GROVE, LONDON, W.2. Tel.: PARK 5641/2/3 


7WW—204 FOR FURTHER DETAILS. 
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VALVES 


AC/HL 4/6) DL93 6/-) EF53.. 4/6) HL2K 2/6 
ACP4 6/—|DL94 6/-| EF74.. 4/-| HL23_ 6/- 
AC6PEN6/—| DL96 5/6 | EF80.. 5/- | HL23DD 

AL60 5/—| DL819. 15/- | EF85 .. 4/6 5/- 
AR8 .. 5/-| DLS10 8/-| EF86.. 6/-| HL41 4/- 
ARP .. 3/6| B80F 23/-| EF89.. 3/9 | HVR2 - 9/- 
ARP3 3/—| E1148 2/6] EF91.. 2/9 | K3A ..30/- 
ARP12 2/6 | B1232 9/-| EF92.. 2/-| KT32 8/- 
ARP21 7/- | £1266 50/-| EF95.. 5/-| KT330 6/- 
ARP24 3/6| E1415 30/-| EFi33 8/-| KT44 5/9 
ARP34 4/—| B1524 19/6| EF184 8/-| KT63 4/- 
ARTP1 6/-|HA50 1/-| EHT1 300/-| KT66 12/9 
ATP4 2/8] EBA73 %/-| BL32.. 3/9 | KT67 15/- 
ATP7 5/6 | EABC80 5/-| EL34.. 8/-| KT76 8/6 
AU7 ..55/—| EAC91 8/6 | EL35.. 5/-| KTSC 29/- 
BL63 10/-| BAF42 §/-| EL38..17/6| KT88 18/- 
BS4 .. 8/-| EB34 1/6] EL41.. 7/-| KT Wel 4/6 
B85 20/-| EB91 3/- | EL42.. 8/- | KTW62 7/- 
BS84 47/6 | EBC33 6/—| EL59.. 8/—| KT W63 4/- 
B2134 16/-| BBC41 6/-| EL81.. 8/- | KTzZ41 6/- 
BT19 25/-| BGC380 5/-| ELS83.. 6/3 |-KTZ63 6/- 
BT35 25/- | EBF80 5/-| EL84.. 5/—| LP2 ..10/- 
BT45 150/-| EBF83 7/6| BL85.. 8/—|L63 .. 5/- 
BT83 35/-| EBF89. 6/9 | BL91., 4/6 | 8100 9/- 
CC3L.. Q/— | EC52  4/-'| BLS... 5/— | M8142 -19/- 
C1C .. 6/—| EC53 19/6| EM80 6/—| M8190. 5/- 
CL33 .. 9/—| EC70-. 4/-| EM81 7/6 |MHa .. 5/— 
CV71.. 3/-| BC90 20’,| EMS84 6/8 | MH'LD610/- 
CV77 .. 6/—| ECOL... 8% | EM85 9/-| ML6 .. 6/- 
CV102 1/-| ECC81 4j-| EN31. 10/—| NEI7.. 2/- 
C©v103 4/-| BCC82 5/- | ESU208 6/- | NGT2 10/- 
CVv4014 7/-| BCC83 6/-| EY51 5/6] 0B3 .. 2/- 
CV4015 5/- | ECC84 5/6| EY86 5/6| O0C3 .. 5/- 
C€V4025 10/- | ECC85 6/6 | EY91 3/-| OD3 .. 4/6 
©V4046 40/- | ECC91 4/-|Bz40 5/-| 024 .. 4/- 
CY31.. 5/6 | ECF80 5/6 | EZ41.. 6/6 | PABC80 6/- 
D1 .. 1/6 | ECF82 %/—| EZ80.. 5/6 | PCC84 5/- 
D41 .. 3/3 | ECH42 8/-| EZ81._ 3/6 | PCC85 7/- 
D61 .. 6/—| ECH81 5/-| F/6057 5/-| PCC89 7/6 
D77_~.. 3/38 | ECH83 7/6 | F/6061 5/-| PCF80 5/- 
DA30 12/6} ECL80 5/6 | F/6063 4/-| PCF82 6/6 
DA60 75/— | ECLS2 7/6 | FW4/5006/6 | PCF84 5/- 
DAF96 6/— | ECL83 10/- | G1/236G 9/— | PCL81 9/- 
DD41 4/— | ECL86 10/- | G1/371K PCL82 6 /- 
DETS 8/-| EF34.. 2/6 19/- | PCL83 8/3 
DET20 2/- | EF36.. 3/6 | G50/2G 5/-| PCL84 /- 
DET25 15/-] EF37 %/-|GU50 25/-| PCL86 9/- 
DF73 5/- | EF39.. 4/-| GZ32 10/-| PEN25 4/6 
DF91 = 3/- | EF40-. 8/- | GZ34 10/-| PEN46 3/- 
DF92 3/- | EF41.. 6/- | H63 .. 7/- | PEN220A 

DF96 6/~| EF52.. 6/- | HF300100/— 3/- 
DK92 «6/6 | BF55.. 8/- | HK54 29/6] PL36.. 27/6 
DK96 «5/6 | EF71.. 7/6 | HL12200 PL38 . .16/- 
DL92 «= §/- | BF72.. 5/- 10/- | PL81.. 7/- 


MANY OTHERS IN STOCK including Cathode Ray Tubes and Special Valves. 


Brand new, indi- 
vidually packed 
and guaranteed 


U18 .. 6/—|) IN70.. 4/—-| 6AM5 2/6 

U25 ..11/—-|1R4 .. §/-| 6AM6 4/- 

U27 .. 8/—| IRS .: 3/6|6AQ5  F/- 

Us2 .. B/—| 184 .. 5/—| 6BAQSW 9/- 

U801 ..10/-| 185 .. 4/6 | 6AS6 .. 4/—- 

UABC80 4/6 | IT4 .. 2/—| GASEW 9/- 

UBC41 6/—|2A3 .. 5/—| 6GATG.. 3/6 

PL82.. 5/—| UBF80 5/6/2A5 .. 6/—|6AU6 77/- 
PL83... 5/- | UBF89 6/6 | 2A6 .. 7/—-|6AX4 8/- 
PL84 .. 5/— | UBL21 11/- | 2B26.. 8/—| 6B4G 8 /- 
PM24A 5/— | UCC85 6/6 | 2C26 .. 7/—| 6B7 .. 6 
PT15 ..10/— | UCH42 6/6 | 2026A 3/-|6B8G 2/6 
PT25H 7/6 | UCH81 6/—|2C34 .. 2/6] 6BAG.. 4/- 
PT25M 7/6 | UCL82 8/-|2C43 42/6 | 6BEG.. 4/8 
PX4 ..14/—- | UCL83 10/—| 2C45 22/6 |6BR7  9g/- 
PX25 g/—-| UL41 6/—|} 2046 ..30/-| 6Bwe 9/- 
PY32 9/6} UL84 5/6 | 2C51 .-12/-| 6c4 .. gQ/- 
PY33 8/6| UUS 7/- | 2D21.. 5/- | 6c5a O/B 
PY80 5/6} UU9 .. 8/6) 2X2 .. 3/-| 6cseT 6/- 
PY8l 5/6) UY21 7/6] 3A4 .. 4/-|6cC6 .. 4/- 
PY82 5/-|UY41 4/—} 3A/108A 6C6G .. 3/- 
PY83 6/—| UY85 5/- 20/- 6C8G .. 3/- 
PY800 6/6] V1120 4/—| 3A/167/M 6CH6... 4/6 
PZ1-35 9/—} V1507 = 5/- 25/- 6C21 80/- 
PZ1-75 12/— | V1924 20/-| 3BC ..25/— | gpg .. 3/- 
QP21.. 6/- | V2023 13/6 | 3D6 .. 4/-| gps °° g/- 
QP25... 5/- | VMP4G12/— | 3B7_ .. 5/- | grsq_. 5/3 
QP230 5/- | VP23.. 3/—| 3B24.. 5/- 6F5GT 5/9 
Q8150/15 VP133 9/—| 3B28 -.15/-| greg 4j- 
10/- | VR99__ 8/— | 3E29 ..50/— | 6.7 * 6 
Q895/10 5/6 | VR105/30 8Q56T 7/6 | greg” 6/6 
Q81202 8/- 5/—| 384 .. 4/-| erin *” ag 
QV04/7 8/- | VR150/30 3V4 .. 5/9} gag ” ee 
RS: -8i= - | 4027 8!-| gree * 4/- 
RG4/1250 | VPC 20/-| 4D1_ .. 4/-] gros °° 3/_ 
60/- | VU33A 4/- | 6A173G 5/-| Basa” 516 

RK72 _6/-| VU39_— 6/-.| 5AI74G B/-| gay 8) 
S130P 15/- | VX3256 4/- | 5B/257/M + Br 
$130 19/6 | W21 .. 5/- 19/- | 6H6M ..1/6 
SP2 .. 8/6| X66 .. 7/6| 5R4GY g/—| 6J4_.. B/- 
SP41..1/6| YF .. 1/-|5T4 .. 9/- | 6J4WA 10/- 
SP61 .. 1/6| Y63 .. 5/—-|5U4G 4/6 | 6J5_ .. 3/6 
S8P210 38/6| Y65 .. 4/-|.5V4G 9gj—| 6J5G .. 2/— 
STV280/40 | Y66 .. 8/-| 5X4G.. $/6| 6J6_.. 3/6 
12/6 | Z21 .. 6/-| 5Y3G 4/-|6J6EW 6/- 
STV70/80 Z800U 20/-| 5Y3GT 5/-| 6J7G.. 5/- 
8/- | Z801U 10/-| 5Y3wWGTB | 6K6GT 5/6 
8U2150A 1A3 .. B/- g/- | 6K7G_ B/- 
10/- | 1A5GT 5/-| 5Z4G.. 6/6 | 6K7GT 4/9 

T41 .. 6/6 | 1B22 ..80/- | 6AB7.. 4/-| 6K8G_ = 3/- 
TP22.. 5/—-|1C5GT 6/-|6AC7 2/-| 6KSGT 8/38 
TP25 ..15/-| 1D8GT 6/-|6AG5 2/6| 6K8M 8/6 
TT11.. 5/—| 1B7G.. 7/6 | 6AG7 6/—| 6K25 12/- 
T'T15 ..35/-| 1F2 .. 3/—|6AH6 10/-|6L5G 6/- 
TTR31 45/-| 1G6GT 6/-|6AJ5 8/6|6L6 .. 9/- 
TZ0520 4/-|1L4 .. 2/6|6AI7  3/-| 6LOG.. B/- 
TZ20 ..16/—| ILA6.. 6/—|6AK5 5/-| 6L6GA 7/6 
TZ40 ..80/-| ILC6 .. 7/-| 6AK6 6/-|6L7G 4/- 
U8l .. 8/—-|ILH4 4/—-|6AK7 6/-| 6L34 .. 4/6 
12/14 8/-| IN21B 6/-| 6AL5.. 3/-| 6LD20 5/9 
U17 =... 5/- | IN43... 4/- | 6ALOW 7/-| 6N7_.. 6/- 


Aprit, 1964 
6N7G 5/9) 128H7 8/-} 220PA _ 7/- | C.R. Tubes 
6Q7G.. 6/-| 12837 5/-| 220TH aj-| ACRI0 20/- 
6R7 .. 5/6|.128K7GT | 225DD 9/- | CV1696 
68A7 |. -7/- 3/- | 307A .. 5/6 | (093) 55K 
6SA7GT 6/6| 128N7GT | 350B .. g/-| B4103/B/4 
6SK7Q°T 4/— 5/9 | 307A ..70/— 
sr. 7/-| 128R7. Bi- | 3684 -- g/- | Basoarp/ie 
68C7GT 5/- | 12¥4 .. 2/- | 393A ..15/— 

6887 .. 5/-| 14L7 |. 2/-| 446A .. 8/- | VOROT 28/— 
68F5GT 5/6 | 15D2 .. 6/-| 703A  0/- | VOR138 
6S8H7.. 3/-| 19E2 15/-| 705A ..10/- 30/- 
6837 .. 5/-| 19G3 ..10/- | 715B  60/-| YCR138A 
| 68I7GT 5/6 | 19G6 |. 9/—| 717A ..3/- 
68J7Y 6/6 | 19M1.. 5/-| 7244 16/- | VORIS9A 
68K7 .. 4/6 | 20A2 |.17/6'| 801 .. 6/- 35, 
| 6SL7GT 5/6 | 20P4 ..18/-| 803 :_99/6 | VORSI7B 
6SN7 .. 3/6 | 21B6 |. 9/—| 805 *.30/- 40 
68Q7 .. 6/- | 25L6GT 6/6 | 807BR 7/- | VORSI7C 
6887 |. 2/-| 25Y5... 6/-| 807AM 7/6 40}= 
6U4GT 9/6 | 25246 6/6 | 808 .. 8/-| SBP 30/— 
6V6G.. 5/-| 2525 .. 7/6| 818 ..63/-| SHG1 25h 
6V6GT 5/6 | 25Z6GT 8/6 | 815 °.35/-| 3FP7 45/— - 
6V6M 8/—| 2807 .. 6/-| 829A 80/-| 6CP1 30/= 
6X4 .. 3/6| 30 .... 5/-| 829B 50/-| SFP7A 25/- 
6X5G 5/—| 30015 9/61 830B _ 4/-} 
6X5GT 5/3| 305 8/6 | 832A 45/-| photo 
6Y6G 6/- | 30FL1 10/6 | 832 ..15/- | Ehoto 
6-30L2 10/-| 30P19 12/- | 837. 2. 9/— 
6Z4 .. 5/-| 30PL1 8/—| 843 2. 5/-| CMGB B/- 
7B7 .. 7/6 | 35L6GT 2/- | 860 -..10/-| Gsi6 - 12/6 
705 :110/-| 350 ..17/6 | 866A. 14/-| 931A _55/— 
706 |. 7/-| 30w4  5/-| 884 ..10/- | 60970 850/— 
707°. 6/-| 3523 .. 8/-| 954°” 4/6 
7H7 \. 7/8 | 35Z4GT 6/-| 955 .: 2/6 | greciat 
7Q7 .. Y-| 352567 6/-| 956 °. 9-4 Special 
7v7 ").5/-|37 .... 4/-| 957 1. BE 
724 .. 4/6|38 |... 4/-| 9584 2. 4/-| ACTS 88 
8D2 -. 2/6 | 4imP ..4/-| 1612 ©. 5/-| ACTS 18 
9D2 7. 3/-| 44ajicon | 1616 2. 3/-] ESU77 810 
113 "37/6 30/-| 1619 .. 5/-| K301 $4 
1246 .. 2/6| 2108 6/- | 1622 ..19/-| KR 
12AH7 5/- | 5OL6GT 8/- | 1625 .. 6/- $3/10/0 
124H8 11/-| 534 .. 7/6} 1626 .. 3/-| 1B24  25/— 
12407 “4/-| 58 ..-.6/-| 1629 -. fe | 2323-8/10/0 
12AU7 5/-| 59 1... 6/-| 2051 .. 6/—| 2364 
12AX7 6/-| 75 .... 5/6 | 40430 18/6 | 417A _80/- 
W2AV7 10/-| 76 1... 5/-| 4063 .. 8/- | 30/99/E 
12BA6 5/6| 77 .... 6/6 | 5704 ..9/-|  £87/10/0 
12BE6 7/-|78 1... 5/-| 6726 .. 6/-| 714AY 84 
12587 7/-| 80 |... 5/6 | 6064 |. 7/— | 723A/B 50/- 
81 |... 9/-| 6065 .. 6/-| 7254  30/- 
1208 .. 3/- | 82 1..! g- | 6080 ..29-| 726A 19/- 
12H. Bi | $4 oo. Sic | 7193 *. 20 
12556 85A2... 8/— | 7475 1. Bi} mes 
12I76T 6/6 | 9001 .. 8/-| 8013A 25/-| 2zensistors 
12K7GT 9/- | 9D6 ;. 3/6 | 8020 .. 8/-| 0026 g5/- 
12K8M 10/- | 1982 "'15/-| 9001 : 8/-| 0044 6/- 
12Q7GT 3/3/1967 5/- | 9002 2. 4/6| 0C45 — @/— 
12847 7/-| 19H1  6/- | 9003 .. B/-| 0072 FR 
12807 4/- | 210VPT 9004 2. 3/6] OCc81 7/- 
128G7 3/-| 7-pin 2/6 | 9006 OC82 10/- 


All U.K. orders below £1 P. & P. I/-: over £1 2/-: orders over £3 P. & P. free: C.O.D. 3/6 extra. Overseas Postage Extra at Cost. 


MARCONI COMMUNICATION 
RECEIVERS. 

C.R.150.. Frequency coverage 2-60 Mc/s. in 
5 bands. Two I.F.s. Ist 1,600 ke/s. 2nd 465 ke/s. 
Image signal protecting over 40 dB up to 
30. Mc/s. and 20-40 dB from 30-60 Mc/s. Self- 
checking calibration (built-in calibrator). 
Stabilisation of supply and temperature com- 
pensation. Electrical and mechanical band- 
spread. Metering and visual tuning indicator. 
Band pass from 100 c/s to 10 kc/s. in 5 stages. 
Acoustic filter associated with 100 c/s. Band- 
pass position for CW reception. Facilities for 
diversity reception. Excellent checked con- 
dition, £49. . Mains P.S.U. by P.C.A. Radio, 
£4/10/0, carriage 30/-. 

C.R.150/2. Frequency coverage |.5-22 Mc/s. in 
4 bands, all other features as in C.R. 150. Price 
£35. Carriage 30/-. 

P.C. RADIOS mains P.S.U. for above 90/-. 
ROTARY TRANSFORMER.  11.5-12:5 v. 
D.C. input. 300 v. 200 mA DC output. 30/-. 
P. & P. 15/-. 

** CONNECT AND FORGET, CANNOT 
OVERCHARGE ” “ ESSTRON’”’ MARK I 
AUTOMATIC BATTERY CHARGER. 
Initial charging rate 6-7 amps. The charging rate 
automatically adjusts itself to the charge in the 
battery. Automatic current and voltage control. 
Patented application of magnetic amplification 
to battery charging. Indicator lights show bat- 
tery fully charged, receiving charge incorrectly 
connected or faulty cells. Mains voltage 200/250 
v. Built for 6 or 12 v. batteries. Measurements 
7x5x5zin. Weight 831b. Price £7/19/6. P.P, 3/6, 
AR88D RECEIVERS. Fully reconditioned 
£55 or rebuilt models £85. Carriage paid U.K. 
RECEIVER TYPE R.206, MARK II. Frequency 
0.55 Mc/s. to 30 Mc/s. in 6 bands. 100-250 v. A.C. 
or [2 v. D.C.~ Loudspeaker in power supply 
unit. High performance super heterodyne, 
eleven valves including a separate local oscil- 
lator valve, beat oscillator valve and two valves 
{amplifier and detector) in the A.V.C. system. 
In very good condition £25 including power 
pack, Carriage and packing 15/-. 


Open 9-5.30 p.m. except Thursday 9-1 p.m. 


NEW CHR. HIGH-RESISTANCE HEAD- 
PHONES. 14/-. P. & P. 1/6. 

TELEPHONE HANDSET. Standard G.P.O. 
type new. 12/-. P. & P. 2/-. : 
CRYSTALS FOR AMATEURS. 7,060 kc/s., 
7,120 kc/s., 3 mm. gin spaces, 15/—. P. & P. 2/-. 
Large Selection of Main and Heavy Duty 
L.F. TRANSFORMERS. 
R.209: RECEPTION SET. A 10-valve high- 
grade Super Heterodyne Receiver with facilities 
for Receiving R/T (A.M. or F.M.) and G.W. 
frequency | Mc/s.-20 Mc/s. Hermetically sealed. 
Built-in miniature valves and incorporating its 
own vibrator power supply unit driven by a 
6 v. battery (2 point connector included). The 
set provides for reception from rod, open wire 
or dipole aerial with built-in loudspeaker or 
phone output. Overall measurements: Length 
12in., width 8in., depth 9in. Weight 23lb. 
in as new, tested and guaranteed condition. 
£23/10/— including special headphones and 
supply leads. Carriage £l. 

ORIGINAL MAINS POWER PACK FOR 
H.R.O. 110/220 \. A.C. Brand new in-original 
packing, 45/—. P. & P. 4/-. 

TRANSMITTER RECEIVER TYPE 68T. 
3-5 Mc/s., netting facilities, low power con- 
sumption, requires 150 y. H.T. and 3 v. and 
9 v. L.T. dry batteries. In good condition, 
35/-. Carriage 8/-. 

VARIOMETER FOR No. 19 SET. 17/6 each, 
P. & P. 3/-. 

CARBON INSET MICROPHONE, G.P.O. 
types, 2/6. P. & P. 1/6. 

SWITCHES ROTARY “ OAK” TYPE. 
Large selection. 

RELAYS HIGH SPEED 250 ohm + 250.ohm 
15 mA series, 28 mA single, 17/6. 


P. C. RADIO LTD. 


170, GOLDHAWK RD., W.12 
SHEpherd’s Bush 4946 


7W W—202 FOR FURTHER DETAILS. 


RELAYS. Large selection of new relays typ 
600 and 3,000. 


CONNECTORS FOR TCS RECEIVER 
TRANSMITTER AND REMOTE CON- 
TROL with original plugs on both ends, 
New, €1/17/6 each. P. & P. 2/6. 


PANEL METERS (round) 


0-20 microamps 2Qtin 79/- 
0-50 microamps 3hin 4d/- 
0-50 microamps tin, 40/= 
0-100 microamps 2tin. 35/- 
0-100 microamps 2tin, soi 
0-200 microamps 2thin. l= 
0-500 microamps 2in. 21/- 
0-500 microamps 2hin, 30/-. 
0-ImA* 2in. '. 19/6 
0-ImA 3hin D.C. fm 
0-ImA 3tin. D.Cc,** l= 
0-5mA Shin. D.C. l= 
0-300mA 2tin, D.C. 10/- 
150-0-1,500mA. 3tin. D.C, 29/- 
0-15v. Qhin ASG. 17/6 
ee 22in. D.C, 28/- 
-150v. 2iin. AG. Q4l- 
0-500v. (shunt) 2tin, D.C, 20/- 
0-5kKV. 3hin. electrostatic 85/= 
0-10KV 2tin. 0. [= 
Freq: 50-70 c/sec. 
125v. 3fin. _ 52/l- 
*Weston, as usually used also in H.R.O. as “8” meter, 


**Projection type. 


POWER SUPPLY & L.F. AMPLIFIER 
UNIT NO. 3. Input 12 v. 3 amp. Output 
145. v. 50 mA. Synchronised vibrator and 
extremely efficient smoothing. Stabilized 
heaters supply. Valves, 1L4 & 3A4. Many 
practical possibilities i.e., car radio, etc, Dia- 
gram supplied. Brand new. 37/6. P. & P. 8/-. 


POWER SUPPLY & L.F. AMPLIFIER 
UNIT NO. I. Input 12 v.. Output 120 v. 
30 mA. 12 vy. vibrator and rectifier ATP4 
amplifier. Many possibilities. Diagram supplied, 
Brand new 17/6. P. & P. 7/-. 


R.107 COMMUNICATION RECEIVER. 
1.2/17 Mc/s. 9 valves. ‘‘ Wide ’’ and ‘“‘narrow,”’ 
band switch. AVC and BFO, with internal 
speaker, 100/250 v. A.C. and 12 v. D.C, Meas.: 
24in. x I3in. x !7in. Price £13/10/-. Carr, 20/- 


PERSONAL CALLERS WELCOME]. 
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CLASSIFIED ADVERTISEMENTS 


Rate 9/- for 2 lines or less and 4/6 for every additional 
one or part thereof, average lines 6 words. Box Numbers 
2 words plus 1/-. (Address replies: Box 0000 c/o ‘‘Wireless 
World”’ Dorset House, Stamford St., London, S.E.1,) Trade 
discount details available on application. Press Day May 
1964 issue, Friday, April 17th. No responsibility 
accepted for errors. 


SITUATIONS. VACANT EXi ERIENCED 
SOLARTRON. 
A NEW range of precision electronic instru- 
ments has been engineered and will be in pro- 


duction shortly. To help us in our expansion 
prozramme we need the following staff. 


SECTION SUPERVISORS 

CONTROL of a Product Section including re- 
sponsibility for. achieving production pro- 
gramme, costing and work quality. Applicants 


must be experienced in electronics production 


preferably with management and_ operator. 
training experience. . 
JOB SUPERVISORS 
WHO will be responsible for Operator Super- 
vision and the allocation ®f work, output and 


performance of a Product Section in_accord- 
ance with programmed schedules. Previous 


gubervisory "experience in. the electronics in- | J required for positions in our Production Test Groups 
and Service Division. Applicants should have: 


PROTOTYPE WIREMEN 
IN our Engineering and Pre-Production Depart- 
ments with experience in all aspects of elec- 


tronic wiring. Ability to wire from circuit ii ili : i H 
So ac ASS | (Aes ar ciLcronte mesnaring aeramenes 
TEST ENGINEERS ° 

2. The maturity to work with limited supervision 
SERVICE ENGINEERS si and to lead a group of up to three junior technicians 
TO service electronic instruments which in- 


WITH sound theoretical knowledge and the 

ability to test to specification and fault find 

intricate electronic circuitry. 

clude. Thermionic Power Supplies, Trans- 1 i 1 i 

istorised Power Supplies, Digital Voltmeters, 3. City and Guilds Radio Il, Radio B, or 4th year 


Signal. G tors, Oscill ‘ as i I i H . 
Renee tants tee ne cetaricneng H.N.C. or higher technical qualification ; ora 
television | service engineers qualified to background of broad and varied technical exper- 


WHY not apply? ; 

NON-CONTRIBUTORY Sickness and Pension 

Schemes: free transport from points in the 
_ area: 5-day week. 

APPLY to: Mrs. G. E. Mills, Personnel Officer, 


ience in electronics. 
Men in these positions can earn basic salaries of over 


The Solartron Electronic Group, Ltd., Cox £1,000 per annum with good prospects of advancement. 
Lane, Chessington, Surrey. Lower Hook 5252. a ee . 

(2740 | We can offer pleasant working conditions in a modern 
R420 Pouce. factory and a Company Pensions Scheme. 
INSPECTOR of Police (Signals) required by Ue ids is lees ne ae varied and offers experience 
Se siemens ae ae Pe HBR oy ec car Pele nl cin Caan aael ge 
Allowaie 286. Gratuity at ihe rate of 150% 0 WAV297 LA. testi oO Clas GA IER HeraK 
feafe ‘ont ful Salary.” "Gnitiren® paueston Pree 8 3 7A oc A Sait 
Meares. present salary, to: 


CANDIDATES up to 45 years of age must have 
had 5 years practical experience of the main- 
tenance of medium and low powered H.F. and 


V.H.F. radio equipment preferably in a police The Personnel Officer 
force or one of the Services. Possession of a , 


munications an sdvantage., MARCONI INSTRUMENTS LIMITED, 


APPLY to Crown Agents, 4 Millbank, London, 5 - 2 
S.w.1, for “further particulars, staling age, c/o Group Personnel Services, English Electric House, 
name, rile aus oO qua: Cc ons ni - 

perience, and eoating Ruraucnice *M2/52214/ WF. Strand, London, W.C.2. 


(2772 
FR ESFARCH Engineer. 


DEWHURST & PARTNER. Lid., require the 
services of a Research Engineer for their labora- 
tory at Amersham. We specialise in light and 
medium electrical engineering and applicants 
‘should have H.N.C. or equivalent, a good 
knowledge of transistor circuitry, an interest in 
electro-mechanical devices, and an enquiring 
mind, etc.; permanent and pensionable posi- 


tion, excellent working conditions, canteen 
Hom ick MINISTRY OF AVIATION 


APPLICATIONS in writing, giving details of 
age, experience, qualifications and approximate 
salary expected, should be addressed to: Per- 
sonnel Manager, Dewhurst & Partner, Bote 


Raans Rd., Amersham, Bucks. [2765 Vacancies for RADIO TECHNICIANS aged 19 or over at airports and radio stations 
throughout the United Kingdom, maintaining radio communications and electronic 
navigational aids. A good basic knowledge of the theory and practise of radio and/or 
electronics is required. The possession of recognised technical qualifications would be 


Radio Technicians 


; POR: 5% 
SALES AND WANTED 


an advantage. Training given on equipment in use. National rates of pay, age 19 
‘£701 rising to £1,036 (max.). Starting pay at age 25 and over £902. Paid sick leave. 
Facilities to study for higher qualifications. Good prospects of permanent, pensionable 
posts and promotion to Telecommunications Technical Officer. For further details 
apply to: 


ADVERTISEMENT FORM 
TURN TO 
PAGE No. 14-- 


Ministry of Aviation, 
Est. 5(a)1, Room 754, The Adelphi, 
John Adam St., London, W.C.2. 
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ELECTRONIC 
TEST ENGINEERS 


Vacancies have arisen within 
E.M.I. Electronics. Ltd. at 
-Hayes and Feltham, Middlesex 
and at Wells, Somerset, for 
Test Engineers and Assistant 
Test Engineers to be engaged 
©. on the wide range of ministry 
equipment developed and man- 
ufactured by the Company. 


Applicants should have a 
sound basic knowledge of 
electronics preferably to City 
and Guilds or O.N.C. Electrical 
standard and some previous 
experience of electronic in- 
spection techniques or of the 
inspection of electronic com- 
ponents either in industry or in 
the armed forces. 


Please apply in writing stating 
location preferred and quoting 
ref. WWE/9/11 to: 


Group Personnel Manager, 
04213/S/P, 

E.M.1 Limited, 

Hayes, Middlesex. 


MASStRe OF AVIATION. 


beige ere Inspectorate Division, Bromley, 
ent. 

TECHNICAL Training Officer required to ad- 
minister training scheme for apprentices in 
Electronics (with an ultimate strength of over 
200); this involves preparing programmes and 
syllabuses, providing training facilities, select- 
ing intakes, instruction and supervision, 
recommending for subsequent employment and 
control of training staff. 

QUALIFICATIONS: A.M.I.E.E., A.M.I.Mech.E.. 
or A.F.R.Ae.S. Some experience of technical 
staff training, preferably related to engineering 
inspection, an advantage. 

SALARY: £1,619-£2,149. Promotion prospects 
and opportunities for permanent and pension- 
able appointments. : : 
APPLICATION form from Ministry of Aviation, 
S.M.(Eng.)3, The Adelphi, John Adam _ St., 
London, W.C.2. [2767 


( FiOS bes Technician. 


THERE is a vacancy at the Radiobiological 
Research Unit, Harwell, Berkshire, for a junior 
technical officer to assist with maintenance and 
development of counting and other electronic 
equipment in the Radiochemical Section of the 
Unit. Candidates should have ‘‘A” level 
ualifications in Physics and Mathematics or 
rdinary National Certificate (Electrical).— 
Write in the first place to the Administrative 
Officer, Radiobiological Research Unit, Harwell. 
Berkshire, using the reference GH/3. [2770 


Pei Circuit TV Testers. 


WE invite applications from test engineers with 
previous industrial experience on closed circuit 
TV equipment; interesting work on TV cameras. 
camera contro] units and a variety of monitors. 
including transistorised equipment; successful 
applicants will be offered positions on the com- 
pany’s permanent staff; salary in line with 


qualifications and experience; holiday. arrange 


ments will be honoured. superannuation scheme, 
company station transport.—Apply in_ writing 
to Personnel Officer, Peto Scott Electrical 
Instruments, Ltd., Weybridge, Surrey. [0137 


UNITED KINGDOM ATOMIC ENERGY AUTHORITY 
WINDSCALE AND CALDER WORKS 


INSTRUMENT MECHANICS | 


Windscale and Calder Works require experienced men with knowledge 
of electronic equipment and/or industrial instrumentation for fault diagnosis, 
repair and calibration of a wide range of instruments used in nuclear reactors, 
radiation laboratories and chemical plant. This work involves the main- 
tenance of instruments using pulse techniques, wide band low noise ampli- 
fiers, pulse amplitudes analysers, counting circuits, television and industrial 
instruments used for the measurement of pressure, temperature and flow. 


Men with at least five year Services, Industrial or Commercial background 
of radar, radio, television, industrial or aircraft instruments are invited to 
write for further information. ' 


t 


Rate of pay £14/5/- rising to £15 per week, 


Married men living beyond daily travelling distance will be eligible for 
housing. A lodging allowance is payable whilst waiting for housing. 


Write for details, quoting reference BP.195 to:— 
Works Labour Manager, U.K.A.E.A., 
Windscale and Calder Works, Sellafield, Seascale, Cumberland. 


DECCA RADAR 


The factory and laboratory now completed at Somerton, Cowes, 
for development and production of Heavy Radar Systems, will 
require the following: 


MECHANICAL INSPECTORS 
ELECTRO/MECHANICAL INSPECTORS 


MICROWAVE INSPECTORS 


PACKING INSPECTORS 


Applicants should have had expreience in the manufacture 
of mechanical and electronic devices, be able to interpret circuit 
diagrams and mechanical drawings, and also be familiar with the , 
use of basic measuring instruments, micrometers, verniers, etc. 

Interviews can be arranged during the evening or on Saturday 
mornings. 


Please write, giving full details, in confidence to: 


Personnel Officer, 
DECCA RADAR LIMITED, 
Somerton, COWES, I.o.W. 


APRIL, 1964 
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Control 


Postgraduate Courses at 


CRANFIELD 


Electrical and 


Engineering 


The Department of Electrical 
and Control Engineering offers 
one-year and two-year 
postgraduate courses which 
provide for specialisation in any 
of the following subjects: 


Control Engineering 
Flight Control 
Aviation Electronics 
Aircraft Power Systems 


The courses consist of lectures 
and laboratory classes (including 
observation and demonstration 
in aircraft) and students are 
encouraged to develop their 
own experimental projects. 
Candidates should be graduates 
in electrical engineering, physics 
or mathematics, or have 
equivalent qualifications. 

All courses are residential. 
Scholarships and bursaries are 
available. 


Further information from: The Registrar, The College of Aeronautics, Cranfield, Bletchley, Bucks. 
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RAP & Television Testers. 


FOR City Factory; good rates up to 7/6 per 
hour; five day week. 

APPLY to Personnel Manager:— 

ALBA (Radio & Television), Ltd., Tabernacle 
St., London, E.C.2. [0012 


'ELEVISION Engineers, Uganda. 
gen ee TIONS are invited for the following 


posts. 

TELEVISION Engineer (Transmitter). ; 
TO assume responsibility for a 5KW _ vision 
2 tare Lg and associated 1KW ‘sound trans- 
mitter. 

TO be in sole charge of the transmitting sta- 
tion at Kampala under the Chief Engineer. 
TO supervise day to day running of the sta- 
tion and to control a staff of 6. | ; 

TO maintain all the sound vision equipment 
and recommend on maintenance of aerials, 
tower, etc. H ; 

TO prepare reports for the Chief Engineer. 
CANDIDATES must have the Higher National 
City and Guilds full Technological Certificate 
and extensive practical experience in the opera- 
tion and maintenance of modern vision and 
associated sound transmitters, in the use of 
transmitter test equipment including side band 
analysers and the ability to test and maintain 
a modern high power vision transmitter. 
CANDIDATES should also have practical ex- 
perience of TV aerials, filter plexers and asso- 
ciated equipment, f 
TELEVISION Engineer (Video Tape Recording) 
TO operate and maintain two portable Video 
Tape Recorders—one of which is used in the 
studio and the other in a small vehicle 
together with one Videcon camera channel and 
ancillary equipment. The officer appointed 
must be prepared to travel and work long and 
awkward hours. 

CANDIDATES must be Grad. Brit. I.R.E. or 
eyes City and Guilds and have experience 
of Video Tape recorder operation and main- 
tenance. : ict 

BOTH appointments will be for cne/two tours 
of from 21-27 months with salaries in the scale 
£1,725-£1,956 p.a. plus Gratuities of 25% of 
total emoluments. Free family passages. Free 
Medical attention and furnished quarters pro- 
vided at moderate rentals. Generous leave and 
education allowances. i 

APPLY to: Director of Recruitment, Department 
of Technical Co-operation, Eland House, Stag 
Place, Victoria, S.W.1, giving full details of 
qualifications and experience and quoting 
RC.237/183/02. [2751 


<g> 


ALDERMASTON 


Vacancies for 


ELECTRONICS .MECHANICS 


Information on — 


Rates of pay ** Housing ** Lodging 


Allowance ** Sick pay ** Superannuation 


can be obtained on application by post- 
card, quoting ref. P.A. 936/45, to 


Building F.6.1, 


The Industrial Recruitment Officer, 


A.W.R.E. Aldermaston, 


Berks. 
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TECHNICAL 
AUTHORS © 


One of the leading Companies in 
the electronics field located in the 
Home Counties wishes to strengthen 
the Group responsible for preparing 
technical publications and main- 
tenance manuals of their products. 
Vacancies exist for Senior Authors in 
the Radar, Data Processing, Micro- 
wave Communications, High Power 
Transmitter and Television studio 
fields. These are senior appoint- 
ments on the Company’s permanent 
staff, Salaries will be attractive 
“and will normally be in the range of 
“£1,100 to £1,700 p.a. 

Some junior posts are also vacant 
and candidates without the ex- 
perience necessary for the senior 
appointments will be considered for 
these, which carry excellent pros- 
pects for advancement. 

Reply in confidence to Box No. 
5289. 


ENGLISH ELECTRIC — Leo 


Have vacancies for 


COMPUTER 
SERVICING ENGINEERS 


Vacancies exist in many parts of 
the country for Electronic Engi- 
neérs of about H.N.C. standard. 
Previous knowledge of computers 
not essential as full training will 
Preference will be given 


be given. 
to applicants who are acquainted 
with pulse circuitry. 


Staff appointments. 


Applications giving full details 
should be made in writing quoting 
reference WW LI13 to: 


I. V. Pugh, 

Personnel and Education Officer 
(Tech.), English Electric-Leo 
Computers Ltd., Kidsgrove, 

Stoke-on-Trent 


JNIVERSITY OF ST.. ANDREWS. 


APPLICATIONS are invited for the position of 
Senior Technical Officer in the Department 
of Astronomy, St.. Salvator’s College. St. 
Andrews, for the development of electronic 
instrumentation for use in. astronomical obser- 
vational work and data reduction. Applicants 
should have a degree in Physics or Electrical 
Engineering with specialisation in electronics or 
an equivalent technical qualification. Salary 
scale £1,200-£1,650, starting salary according 
to qualifications and experience, pension’ and 
life assurance scheme.—Further particulars 
may be obtained from the Secretary of the 
University, College Gate. St. Andrews, with 
whom applications should be lodged by 11th 
April, 1964. [2778 


AR DEPARTMENT, 33, Central Workshop 

REME, Newark, Notts. $ 
TELECOMMUNICATIONS Mechanics for over- 
haul of wireless souipment, starting range of 
pay £11/11 to £12/13; progression beyond _ this 
according to service and qualification. Five- 
day 42 hours working week, opportunities for 
external training and_ promotion.—Apply to 
Officer Commanding, 33, Central Workshop 
REME, Lincoln Road, Newark, or local office 
the Ministry of Labour, quoting reference 
33/CW/1. [0232 


Res and Tape Recorder Service Engineer 

required.—Apply Lee Products (Gt. Britain) 
td., 93/99 Villiers Rd., Willesden, N.W.2. Tel. 
illesden 6678. 


PRINCIPAL ENGINEERS 


& SUPPORTING ENGINEERS 


_ A newly-formed Marine Systems Division of Plessey-UK Limited which is involved 
in designing and developing complex electronic equipment for marine applications 
is now expanding and laying down long-term programmes to extend its present 
activities. These offer excellent opportunities to able and creative engineers to 
join teams engaged on this work which entails the use of the techniques associated 


[ Plessey UIK 


with ; 


sb bbbt 


The more senior appointments offer very attractive positions to engineers who can 
make original contributions when faced with challenging problems. 
giving full details of qualifications and:experience, and quoting Ref. 
7683 to the Employment Manager, Plessey-UK Limited, 


Vicarage Lane, Ilford, Essex. 


PULSE CIRCUITS 
TRANSISTOR CIRCUITS 
ULTRASONICS 
SERVOMECHANISMS 
RADA 

ANALOGUE COMPUTING 


Please reply, 


SERVICE ENGINEER 


(Electronic Instruments) 


A vacancy exists for a Service Engineer to work.on a wide range 


of high quality electronic instruments. 


Candidates should 


have H.N.C., C. & G. or equivalent qualifications, or wide 


experience in a similar position. 


Good salary and prospects 


in a rapidly expanding organisation with an international 
reputation. Pension scheme and monthly staff position. 


Apply in writing to: 


Service Manager, 


Hewlett-Packard Ltd., 
Dallas Road, 
Bedford. 


RADIO and RADAR 
ENGINEERS 


are required by 
FAIREY AVIATION LIMITED 

at White Waltham Aerodrome near 
Maidenhead to service, maintain and 
overhaul equipment used in civil 
and military aircraft including, heli- 
copters. Ex service personnel ex- 
perienced in this work preferred. Apply 
to the Manager at the Aerodrome 
(Tel.: Littlewick Green 251). 

(A Division of Westland Aircraft 


' . Limited), 


AN OVERSEAS CAREER WITH 


INTERNATIONAL AERADIO LIMITED, 

TO meet the requirements of constant. growth 
and expansion we invite applications from tech- 
nicians and engineers for an overseas career in 
North, West and East Africa, the Mediterran- 
ean area, the Caribbean, the Arabian Gulf and 
the Far East. If you have recently completed 
service in a trade such as Ground Wireless 
Fitter in the R.A.F. or Radio Electrical Artifi- 
cer in the Royal Navy or have other experience 
in the maintenance of HP and VHF communi- 
cations, RTT and navigational aids, we should — 
be interested to hear from you. uccessful 
candidates would normally spend six weeks at 
our Radio Training School, Southall, Middle- 
sex, before proceeding overseas, but in some 
cases staff with suitable qualifications and ex- 
perience may he offered immediate posting. 
Overseas staff receive a tax-free salary with 
married and child allowances if appropriate 
and accommodation, bachelor or married, is 
provided free; other benefits include generous 
U.K. leave and membership of an excellent 
pension and life assurance scheme. 
WRITTEN applications, please, to Personnel 
Officer, 40, Park St., W.1. [0084 
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RESEARCH DEPARTMENT 
INSTRUMENT 
MAINTENANCE 
ENGINEER 


An electronic instrument mainten- 
ance engineer is required to work with 
the present engineer to keep all elec- 
tronic and other instrumentation in 
C.A.V. Engineering Departments in 
good order. 
This engineér must be able to read 
circuit diagrams and understand the 
working of the circuits with the mini- 
mum of instruction: 
A younger man (under 30) near H.N.C. 
standard is envisaged. 


Please apply to: 
The Personnel Manager 
C.A.V. LIMITED, 
WARPLE WAY, ACTON, W.3 


West RIDING COUNTY COUNCIL. 


BINGLEY TRAINING COLLEGE. 
APPLICATIONS are invited for the post of 
Technical Assistant at this College. Qualifi- 
cations required are City and Guilds Certificate 
in Radio and Television Services (or equiva- 
Jent). An interest or qualification in photo- 
graphic and duplicating processes would be an 
advantage and some proficiency in technical 
drawing or draughtsmanship desirable. 
SALARY: £690-£870 per annum. 
APPLICATION forms and further details may 
be obtained from the Bursar, The Training 


College, Lady Lane, Bingley, Yorks. Please 
mark your envelope ‘‘T.A.’’ in the top left 
hand corner. [2761 


bee: NORWOOD TECHNICAL COLLEGE, 


KNIGHT'S HILL, S.E.27. 

LECTURER required for 1st May or as soon as 
possible thereafter, in the Department of Tele- 
communication and Electronics which conducts 
full-time courses in Telecommunication, Elec- 
tronics, Marine Radio Operating and Radar 
Maintenance; part-time courses additionally 
include radio, television -and electronic. servic- 
ing, television technology, and other specialist 
subjects. - ? 

THE lecturer would be required to conduct 
classes in one or more of the branches of study 
referred to and would be responsible for certain 
administrative duties. Qualifications and/or 
specialist knowledge or experience appropriate 
to the work of the Department are looked for. 
SALARY: £1,715-£1,995. Application forms 
obtainable from Principal. [2760 


A CAREER in sound, light and movement. 


WELL known West End business specialising 
in the hire, installation and maintenance of 
recorded message repeating and light and 
movement pulse triggering devices at exhibi- 
tions requires technical assistants; applicants 
must have good education, sound working 
knowledge and impeccable references and be 
prepared to travel and to work weekends and 
evenings during Exhibition opening times, 
there are three vacancies,-junior, senior and 
supervisory, with starting salaries £600-£700, 
£800-£950 and £1,000-£1,200 respectively; these 
are career jobs with excellent prospects. : 

WRITE immediately, stating age, education, 
qualifications, experience, details of present 
and past employers and present salary, and 
how soon you could be available if offered the 
job; enclose photograph if possible—Box 5296. 


{2775 
Farce Letts ENGINEERS (TELECOMMUNI- 
CATIONS). ; 
REQUIRED by Kenya Government, Police De- 
partment, on contract for two tours each of 
24/27. months in the first instance. Salary 
according to age and experience in scale (in- 
cluding Overseas Addition) £1,521 rising to 
£1,956 a year. Gratuity at the rate ef 25% 
of total salary drawn. Children’s education 
allowances, Free passages. Liberal leave on 
full salary. 
CANDIDATES, 25 to 45 years of age, should 
be at least 3rd year City and Guilds standard 
and must have had eight years experience of 
maintenance and installation of H.F. and 
V.H.F. communications (including Multiplex 
carrier systems) and single side-band equip- 


ment. 
DUTIES involve extensive travelling in Kenya. 
APPLY to Crown Agents, 4 Millbank, London, 
S.W.1, for further particulars, stating age, 
name,. brief details of qualifications and ex- 
perience and quoting reference is apd ALS 
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SENIOR ELECTRONICS 
SYSTEMS DESIGNER 


in Light Executive Jet Aircraft. 


Designer. 


DESIGN DRAUGHTSMEN 


ELECTRONICS 
SYSTEMS DESIGNERS 


STRUCTURES AND RADIO 


HAWKER SIDDELEY 
AVIATION LIMITED LLL 


DE HAVILLAND DIVISION. 


BROUGHTON, CHESTER 


H.S. 125 EXECUTIVE 
JET AIRCRAFT 


A vacancy exists for a Senior Electronics Systems Designer with several years’ 
experience in Aircraft Electronic Systems design who is eapable of dealing 
with the co-ordination and design of complete Radio/Naviagation, Flight 
Director and Auto-Pilot Systems employing the latest American Lightweight 
Equipment (ARINC) to suit individual customers’ operational requirements 


Applications for this position should be addressed to the Chief Development 


Several vacancies exist for Draughtsmen with electrical experience who are 
keen to take part in the design of aircraft systems employing the latest type 
of equipment to customers’ special requirements. 


INSTALLATION DRAUGHTSMEN 


Applications are invited from Design Draughtsmen with experience in the 
laying out and design of Structure and Installations for Radio and Electronic 
Equipment, Instrumentation etc., to customers’ special requirements. 


Applications for both the above vacancies should be addressed to. the Personnel 
Manager at the above address, quoting Ref. DC.60/H. 


\ 


CS OG SPE EL DES An HE GY ee 


Da sk OS GG ex ek 


ORTHERN POLYTECHNIC, HOLLOWAY, 

LONDON, N.7. Mare He 
THE Governing Body inyites applications for 
appointment as Lecturer in the Department of 
Electronics and Telecommunications, The 
Lecturer will be expected to cover the graduate 
syllabus of the Brit.I.R.E. and Part III of the 
I.E.E. and should hold a degree of a British 
University or equivalent qualification and/or be 
a Corporate Member of an appropriate profes- 
sional engineering institution. Previous teach- 
ing and industrial experience an advantage. 
Salary scale—£1,670X£45X£1,895 plus London 
Allowance £45/60. ‘i 
APPLY for further particulars and form of 
application. 
R. H, CURRELL, F.C.A., Clerk. [2756 
pre CAMBRIDGE WORKS Ltd., Haig Rd., 

Cambridge. ; 

* SINGLE sideband equipment. 
* VHF radiotelephone equipment. 
* HI-FI reproduction equipment. fi 
WE require trained personnel for production 
pestine, and fault finding of modern equip- 
ment. 
WE have limited vacancies for more senior and 
experienced men with drive, who can lead 
small teams engaged on this work. 
WE have also limited vacancies for persons of 
less experience who can be trained for such 


work. 
APPLY to: The Personnel Manager. [0340 
OUTHERN RHODESIA, Department of Civil 
Aviation. Radio Technicians. 
TECIHNICIANS who have undergone five years’ 
approved training and/or experience in Aero- 
nautical Ground Telecommunications are in- 
vited to apply for these posts. 
SALARY scale £1,170X75—£1,545 per annum, 
GENEROUS leave, good pension and medical 
aid schemes, good educational facilities includ- 
ing university for children, excellent climate 
with good recreational and holiday facilities. 
APPLICATION forms and further details from 
Secretary (R), Rhodesia House, Strand, Lon- 
don, W.C.2. [2774 


y 
1 
i 
| 


OROUGH POLYTECHNIC, Borough Road, 
London, S.E.1. 
PRINCIPAL: James E. Garside, M.Sc.Tech., 
Ph-D.,) FR.1.C,,* (FVI.Miy UF Inst.F. 
DEPARTMENT OF ELECTRICAL 
ENGINEERING . 
HEAD 


of. Department: V. Pereira-Mendoza, 
M.Sc.Tech., M.1.E.E. 

ARISING from the continued very rapid growth 
of the advanced work of the Polytechnic, the 
Governors invite applications for the following 
appointment on the academic staff. 
LECTURER in Electrical Engineering. 
APPLICANTS should be University graduates 
in Electrical Engineering, Diplomates in Tech- 
nology, or should .be Corporate Members of 
the Institution of Electrical Engineers. In- 
dustrial, teaching or research experience in 
some field of Electrical Engineering will be ex- 
pected and would be particularly acceptable in 
one of the following—High Voltage Technology, 
Television Engineering, Line Communication, 
High Power Electrical Control Systems or 
Generalized Machine Analysis. The successful 
candidate will be expected to conduct courses 
leading to the Diploma in Technology, the 
I.E.E. Part III Examinations, Higher National 
Certificate and other courses of _ similar 
standing. 

RESEARCH work is encouraged, and both time 
and facilities will be made available in appro- 
priate cases. 

SALARY scale: £1,670 p.a. by annual incre- 
ments of £45 to a maximum of £1,895 p.a.; 
pls London allowance of £45 or £60 according 
Oo age. 

THE candidate appointed to the above post 
may be offered a salary above the minimum of 
the scale if he has had. experience with work 
of a comparable standard. 

FURTHER particulars and Application Forms, 
which should be returned as soon as possible, 
obtainable from the undersigned. 

FREDK. J. PACKER, Clerk to..the Governing 
Body. [2773 
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CIRCUIT DESIGN ENGINEERS 


A progressive dynamic Company in South-East England has 
several vacancies for experienced circuit design engineers to 
help in the development of transistorised airborne communica- 


tions equipment. 


Experience in the design of transistor circuits in the H.F. 
and V.H.F. band is preferred, although engineers with a back- 


ground of R.F. circuit design and a basic knowledge of tran- 
sistors will be considered for these posts. 


Minimum qualifications of H.N.C. and/or two to five years’ 
development experience. Starting salary in range of £1,200— 
£1,800 p.a. 

Write in confidence, giving full details of age, experience 
and qualifications, to Box 5295 c/o “‘ Wireless World.” 


INDEPENDENT TELEVISION AUTHORITY 


The Independent Television Authority has vacancies for 


ENGINEERING STAFF 


at its Transmitting Stations, — 


The work carried out on the stations consists of the operation and maintenance of television trans 
mitters and ancillary equipment, and this calls for a high degree of skill and knowledge of electronics, 
television techniques and high frequency engineering. No studio work is involved although a knowledge 


of studio equipment is advantageous and arrangements are made for this to be obtained. Shift work is _ 


involved covering the period between 8.00 a.m. and midnight, shifts normally being of § hours’ duration. 

Applications for employment on the Transmitting Stations are invited from young men who hold 
a Higher National Certificate in Electrical Engineering or a Full Technological Certificate of the City and 
Guilds Institute, or have successfully completed studies to an equivalent standard. Applicants need not 
be experienced in television transmission, as training will be given to suitable candidates. Preliminary 
interviews can be arranged in various parts of the country. 

Conditions of service are excellent and include a contributory pension scheme. Transfer allowances 
are paid on transfer from one station to another and on first appointment. Spare time study is encouraged 
by reimbursing the cost of approved courses, and full-time engineering courses at no cost to the employee 
are available to selected engineers within the Authority. ‘ 

Starting salaries would be offered within the scale of £825 to £1,075. Thereafter promotion is by 
merit and the Authority’s policy is to promote its own staff to fill the higher grade vacancies. The higher 
grades carry salaries in excess of £2,000 per annum. 

Applications in writing, stating age and giving details of experience and qualifications should be 
addressed to the Personnel Officer, 1.T.A.,; 70, Brompton Road, London, 8.W.3, quoting reference 
number WW/469. 


WCASTLE UPON TYNE EDUCATION 

COMMITTEE 
RUTHERFORD College of Fechnology. 
RESEARCH Studentship. 
APPLICATIONS are invited for a research 
student in the Department of Electrical Engin- 
eering to work on the use of fast pulse tech- 
niques in the heavy current field. | 
THE award, of value £500 p.a., which may be 
augmented by some part-time demonstration 
duties is renewable for a_second year, subject 
to satisfactory progress. Qualifications expected 
are a good honours degree or Diploma in Tech- 
nology with light current bias, 
FURTHER details and applications forms are 
available from the Principal, Rutherford Col- 
lege of Technology, Ellison. Place, Newcastle 
upon Fyne, 1, to whom completed applications 
should be returned within 14 days of the 
appearance of this advertisement. [2754 


ELEVISION and radio engineer, preferably 
with driving licence and  experience.— 
Apply Staff Director, Cuff &*Co., Ltd., Powis 
St., Woolwich, S.E.18 $ [2769 


ADIO/TV  Sérvice> Engineer required by 
R “sstablishea West Dorset Comery. for bench 
and field work: Applicant must» be able to 
drive, remuneration according to qualifications. 
Ty Lyme Regis 407 or write Box 5294. [2752 


Poo manager (transformers); keen 
young chargehand wanted who can shortly 
fill this position; top salary and percentage 
(small company); sales/agency vacancy also.— 
Telephone Clerkenwell 3695. [2768 


-P.O.—The Post Office requires an Assistant 

Information Officer for their London 
Headquarters. Applicants must be experienced 
in journalism and have worked in the tele- 
communications field for at least 3 years, he 
should also have a good knowledge of report- 
ing, sub-editing, caption writing and layout of 
a magazine. : P 
THE initial appointment will be unestablished 
with opportunities for establishment and pro- 
motion. Salary Scale is £535 at 18 years to 
£874 on entry at 25 years or over, rising to 
£1,296, including the additions for London 
weighting. 
APPLICATION. forms from the Manager 
(PE.1888), Ministry of Labour, Professional & 
Executive Register, Atlantic House, beater 
St., London, E.C.4. [2764 
Test engineers.—Applications are invited 

trom test. engineers with previous industrial 
experience of testing radio communications, 
receivers and transmitters; successful applicants 
will -be offered positions on the company’s 
permanent staff; starting salaries commen- 
surate with qualifications and experience.— 
Apply in writing, giving full details to Person- 
nel Prone Redifon, Ltd., Broomhill 
S.W.18. 
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.N Electronic Instrument Technician is re- — 
. quired by The Radiochemical Centre of the - 
United Kingdom Aramis, Roaees | hey 
FOR’ the Instrumentation _ tion of 
Physics Department to assist in the installation, 
calibration and main e el 
instruments used for radioactive measure- 
ments throughout the Centre. 
APPLICANTS should have served a recognised 
apprenticeship or had equivalent training and 
should be experienced in pulse; high voltage or 
electrometer circuit techniques. 


STARTING salary, according to age and quali- 
fications, is in the range of to £1,015 
rising to a maximum of £1,135. t 

ASSISTED ‘Housing and Superannuation 


Scheme. 5-day week. 

APPLY to the Personnel Officer, The Radio- 
chemical Centre, White Lion Road, Amersham 
Bucks, quoting Reference No. 3/64. (2748 


CENTRAL AFRICAN AIRWAYS invite appli- 
cations from experienced Aircraft Radio 
Technicians for permanent emplo ot in 
Salisbury, Southern Rhodesia; licants are . 
required for maintenance and overhaul of air- 
borne radio and radar equipment, British 
A.R.M.E. licences are desirable. : : 
COMMENCING salary approx. £1,330 rising to 
£1,380 per annum, plus. licence allowances up — 
Loe ge per annum for A & B plus radar — 
ratings. : 

33 DAYS paid leave per annum, travel privi- 
leges, excellent climate, low income tax and 
epee air passages to jury on engage- 
ment. 

APPLY to Manager, U.K. Centra] African Air- 
ways, Rhodesia ouse, 429, Strand, London, 
W.C.2. ead [2758 


ENIOR Electronics Technician required aged 
25 to 35 for Bea) sa work involving 
nuclear pulse circuitry. Salary according to age 
and experience. Application form "OB 
Secretary, Medical Research Council, 
Unit, ammersmith Hospital,, Ducane —_Ré., 
W.22. [2750 
ENERAL Manager, techy qualified, re 
quired to take full charge of small but ex- 
panding firm ‘of. manufacturers. and dealers in 
high fidelity equipment in London. Commenc- 
ing salary £1,000 p.a., plus commission; direc- 
torship and/or accommodation available “if 
desired.—Box 5288: : [0136 
A TRCRENE radio engineers and mechanics 
with specific workshop experience in one or 
more of the following: VHF, HF/MFP, ADF, 
ILS/VOR, X band radar; 42-hour week (40- 
hour week commencing Ist October}; salary 
according to ability; pension scheme; overtime 
and bonus system.—Apply Managing Director, 
Air Transport (Charter) (C.I.)}, Ltd., Willow 
Rd., Poyle Trading Estate, Colnbrook, Slough, 
Bucks. The inexperienced need not at 
O% exploration.—Holders of H.N.C. with 
Electronics, or higher qualifications, are 
offered a permanent career in Geophysics; 
headquarters in the U.K. we operate at home 
and on the continent, but more frequently 
in remote areas; actively develo: methods, 
mainly electronic, in which your initiative may 
play its part, add technical zest. to a life that 
canbe adventurous; ability to get along with 
men of_other nationalities is of prime import- 
ance.—Please write to Box 5218. fossa 


BiLectRicaL or electronic technician re- 
quired by Medical Research Council for 
work in connection with removal and rex 
sioning of Van de Graaff electrostatic generator; 
applicants must have experience. of interlocking 
and relay systems and should -hold O.N.C.; 
salary in the range of £700 to £860 p.a. plus 
London weighting.—Application forms from 
Director, Cyclotron Unit, Hammersmith Hos- 
pital, Ducane Rd., London, W.12. [2776 
T=, University of Leeds.—Electronic Tech- 
nician required in the Department of 
Electrical Engineering. ~ Applicants should 
have a knowledge of electronic circuit design 
and construction and ‘be’ familiar with the 
servicing of a-wide range of electronic equip- 
ment: salary according to qualifications and 
experience but within the range: technician 
£580-£815, or senior technician £810-£1,010.— 
Applications should be made in writing to Mr. 
Cc. S. Petch, Department of Electrical Engineer- 
ing, The University, Leeds 2, from whom fur- 
ther particulars may be obtained. [2766 


A PEMICATIONS are invited for two posts in 
the Medical Electronics Department of 
St. Thomas’ Hospital. The Dep nt is con- 
cerned with application of electronic and elec- 
tro-mechanical instrumentation techniques in 
the field _of bio-medical research. One post is 
concerned with the construction of experimental | 
apparatus and experience in the use of machine 
tools: and general works practice would be 
necessary, the other position requires experi- 
ence in electronic circuit design, particularly in 
the application of semiconductors, and some 
formal qualification (e.g.. Higher National 
Certificate) is desirable although not essential 
—Apply Personnel Officer, St. Thomas’ Hos- 
pital, $2.1. [2757 


BOOKS. INSTRUCTIONS, ETC. : 


ANTED, following back numbers of W.W.: 
March and July ’52, June and December 

»59,—Replies: J. Wilson, 78, Malone .Ave., Bel- 

fast, 9 [2763 


EBB’S log book for record 


ing signals _ 
heard and worked, 112 pages, 95% X8in, - 
approved format, semi-stiff covers, excellent 
value 6/- post free, or callers 5/4.—Webb’s 
Radio. 14, Soho St., London, W.1. fo021 
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RECEIVERS AND AMPLIFIERS—SURPLUS 
: AND SECONDHAND 


DDYSTONE _770R V.H.F. Rx. 19-165m/c, 
AM/FM/CW, excellent condition; £110 or 
offer, free delivery.—D. Walch, 9. Pembroke 
St., Oxford. [2777 


HE Rx’s, etc., AR88, CR100, BRT400, a 
G209 


, S640, etc., etc., in stock.—R. T. & ; i 
I. Electronics, Ltd., Ashville Old Hall, aa es have vacancies for 


Rd., London, E11. Ley. 4986. 0053 DEVELOPMENT ENGINEERS 


NEW COMPONENTS 


[NEW COMPONENTS 
Bene RE GH Veta, siope' “stares TECHNICAL ASSISTANTS 


balancer, s.a.e. for itemised price list. 
nd 


pee edt a. pee A peas a 
ectronics,: . Fulham M4 ndon, 

S.W.6. 2779 | 

: DRAUGHTSMEN 
NEW GRAM AND SOUND EQUIPMENT of all grades 


Tare recorders and decks by Ferrograph, 


B T: A : ; ; ; 
TUNERS ana amplihers by Quad, Leaky Rogers, The successful applicants will work in modern premises and be 
MICROPHONES Be ie aki: Rete engaged in all aspects of design of Radio Communication Equip- 

’ Gy 4 H H 
THE faSinous Microkit condenser, mic highest ment—Pack Sets, Mobiles and Fixed Stations—on both Com- 
ron ante... Kit.) 20ens;, -complete mercial and Government Contracts. 
ALL tapes and accessories. : . fy 2 < 
RAPID postal service anywhere in world; good The salaries paid will be particularly good and depend on the 
quality _part exchanges welcome; h.p. facilities; : : : 5 ? 
specialist audio service dept., records, all labels academic qualifications held and the practical experience of the 
= Ss. 2) 3 . 
LAMBDA RECORD Co., 95, Liverpool Ra, || applicant. 
Liverpool, 23, Tel. Great Crosby 4012. [2396 5 meee ‘ f ree 

LASGOW — Recorders ought, sold, ex- Apply in writing in the first instance, giving details of age, 

changed; cameras; etc., X i i i H . 
Sbonetere: or oeacrea wicker Moria 343, qualifications, experience and salary required to: 
Argyle St., Glasgow, C.2. [0201 

OIN Audio pores Service and save on. cost The Personnel Officer, 

ro) -Nl, p.a., -page ogr 1c 
invatiated: (ron advert.) hich catalogue =4/6.—- BRITISH COMMUNICATIONS CORPORATION LIMITED 
10, Clifford St., London, W.1. (0132 SOUTH ; 
5 Pduesutee! of aoa peed record ree, WAY, 

ayers an ape cKS, som 2 specl 

Prices; speakers Martin tape Kits, Mullard EXHIBITION GROUNDS, 
Seon, EE, available; cond for tree Wustrated WEMBLEY, MIDDLESEX. 
lists, postal only.—Watts Radio, Ltd., 54 


Church St., Weybridge, Surrey. Tel. 47556. 
[0077 


““TOROICA ”’ Recording Studio (Est. 1949) for 
studio and mobile recording, tape/disc 
service, professional quality. tape recorders 
(series Y and 5 Ferrograph, etc.) supplied for 
research, language training, etc: one only 
Truvox PD 85 quarter track tape unit as new, 
offered at £40. ‘ 
EROICA HOUSE, Ashley Rd., Altrincham. 
It. 6688. Studio Director: Wm. ‘Thurlow- 
Smith, A.R.M.C.M. [0122 


EATHKITS can now be seen in London and 
purchased on easy terms: free _brochure.— 
Direct TV Replacements. Ltd.. Dept. W.W. 
23/3, 126, Hamilton Rd., London, S.E.27. 
Gip. 6166. [2307 


: TEST EQUIPMENT—SURPLUS AND 
j SECONDHAND 


IGNAL generators, oscilloscopes, output 
» meters, wave voltmeters. frequency meters, 
multi-range meters, etc., etc., in stock.—R. T. 
& I. Electronics, Ltd.. Ashville Old Hall, Ash- 
ville Rd., London, E.11. Ley. 4986. [0058 


TAPE RECORDING, ETC. 


AVE on cost of hi-fi. See Audio Supply 
notice (advert No. 0132). | [0142 


“ aes learning,’’ the book essential for 
ali go-ahea.} people.—Send 6/6 to York 
House  Hudders‘eld. [0187 


A UNIQUE buy! Recording tape top brand, 
534in 1,200ft 19/6; Tin 2,400ft D.P. 28/6; 
p. and p. 1/6 per spool; bargains in all sizes, 
s.a.e. for list. 

E. C. KINGSLEY & Co., 132, Tottenham Court 
Road, London, W.1. Euston 6500. [0272 


ee eee transfer editing; duplicat- 
ing; if quality and durability matter 
(especially with LPs from your precious tapes) 
consult Britain’s oldest transfer service.— 
Records published for fund raising (Tax Free). 
Sound News Productions 10, Clifford St., Lon- 


TEST GEAR 
DESIGN AND DEVELOPMENT 


Applications are invited from Intermediate and Senior Engineers 
experienced in design and development of Electronic Test Gear. 
Vacancies within the Company’s Test Gear Department offer 
considerable scope and opportunity both in the field of con- 
ventional design and automatic and semi-automatic test methods. 
Technical qualifications of H.N.C. standard desirable but not 
essential. Attractive and progressive salaries. Excellent condi- 
tions of employment. Applications of experience 

and qualifications, quoting Ref. 7681, addressed to: 


The Employment Manager 
Plessey-UK Limited 
Vicarage Lane, Ilford Essex 


Plessey UK 


don, W.1. Reg. 2745. [0192 
VALVES AL types of valyes British or American, 
transmitting and receiving; keenest cash 
a ogee cartons by return at keen prices; prices paid. What have you got to offer?— RADIO TESTERS AND 
send 1/- for all samples and list.—J. & | Write or call Lowe Bros., 95-97, Redchurch St. TROUBLE SHOOTERS (Expd.) 
A., Boxmakers, 75a, Godwin St., Bradford. 1. | London, E.2, Tel. Shoreditch 4415-6. [2382 : 
(0172 For Expanding Company. 
WANTED, EXCHANGES Top Rates and Excellent 
WE. buy valves for cash, large or small Weare, all types of communications re- Prospects. 
quantities, old types or the latest; send ceivers and test equipment.—Details to 2 
details, quotations by return.—Waltons Wire- | R & I. Electronics, Ltd., Ashville Old Telephone ADVance 5257 


eke 
less Stores, 15, Chureh St., Wolverhampton. Hall, Ashville Rd., London, E.ll. Ley. 4986._ 
{0102 (01635 


144 


WIRELESS WORLD 


Aprit, 1964 


A PROMPT cash offer for your surplus brand- 
new valves and transistors.—R.H.S., Bever- 
ley House, Manville Terrace, Bradford, 7. [0191 


asREPAIRS AND SERVICE 


PEAKER repairs, cones fitted, guaranteed 
satisfaction.—L.S. Repair Services, Pluck- 
ley, Ashford, Kent. [0223 


V and FM tuners, all makes, completely 
overhauled, 90 days’ guarantee; state 
model and complaimt for prompt service.— 
Tuner Service, Clay (Hill. Beenham, Nr. Read- 
ing, Berks. Tel. Woolhampton 2178. [2780 


Poe ons OF BRADFORD, loudspeaker and 
pressure unit repairs, D.C.B. cone assem- 
blies in cartons, satisfaction guaranteed.—D. C. 


Boulton, 134, Thornton Rd., Bradford, 1... Tel. 
22838. {0171 


G8COEHONE Crystal. detector set, no. 1, 
p looks new, London address; Ofters.—Box 


5293. [2747 
SEEN my cat? Electrical, relays, mechanical, 

materials, tools; \s.a.e—Whiston (Dept. 
WCW),- New Mills, Stockport. [2729 


ULL nuts, prices per 100, 6BA 1/314, 4BA 
F 1/44, QBA Lea Brt. Stl. or Cad. plated 
orders under 50/- 


10 Monmouth Rd., age. Middx. [2753 


A WISE CHOICE OF JOB iS 

IMPORTANT. HENCE OBTAIN 

MAX. SELECTION WITH MIN. 
EFFORT. 

%* We are recognised throughout the 

Industry as one of the leading 
sources of employment. 


%* We will make a comprehensive 
survey for the job you want in the 
area required. 

* We are informed of most vacancies 
before they are advertised. Advan- 
tages to you—obvious. 


%* We do all spade work—You select 
interviews to attend. 


%* We offer service free and in con- 
fidence. 


%* We cater for Engineers, Draughts- 
men, Writers, etc. All Grades. 


If you have min. of 2 years’ experience 
in British Industry and wish to work 
in London, Home Counties or North 
America, phone or write: 
Electronics Appointments Bureau, 
22 Gloucester Mansions, 
Cambridge Circus, W.C.2. 
COVent Garden 0280 


TESTERS 


required for interesting work 

on L.F. and H.F. Transmitters. 

Previous fault-finding experi- 
ence essential. 


The positions available would be of 
special interest to persons employed 
in the fault-finding and repair of 
television who are keen to establish 
themselves in a position that offers: 

x Satisfactory employment 

%* Five-day week 

3% Good prospects of advance- 

ment 

* Staff status 

%* Sick pay 

+x Generous salary 


Apply: Personnel Manager 


Multitone Electric Co. Ltd. 


12-20 Underwood St., London, N.1 


5/- . carriage.—Winter,.- 


PARKE-DAVIS 


Vacancies exist in the 
Department of Banal tgs ice Research 


GRADUATES 


to join in the search for psychoactive and other drugs. 
Applications are invited from those with appropriate experience or 
interests and a qualification in one of the following subjects: 


PHARMACOLOGY 
PHYSIOLOGY 
BIOCHEMISTRY 


EXPERIMENTAL PSYCHOLOGY 


ANIMAL BEHAVIOUR 
ELECTRONICS 


The terms of employment are attractive, they include a generous 
salary, 5-day, 373 hour week, pension and life assurance plan, staff 


restaurant. 


Please apply: 
Personnel Manager, 
Parke, Davis & Company, 
Staines Road, Hounslow, 
Middlesex. 


HEWLETT-PACKARD LIMITED 


MECHANICAL INSPECTOR 


(Electronic Instruments) 


A vacancy exists in our Quality Assurance Department for a 
Mechanical Inspector to work on a wide range of high quality 


electronic instruments. 


Wide experience in the mechanical 


inspection of electronic instruments essential and candidates 


who are used to working to AID standards would find this an 


advantage. 


Good salary and prospects in a rapidly expanding 


organisation with an international reputation. Pension scheme 


and monthly staff position. 


Apply in writing to:— 


Personnel Officer, 
HEWLETT-PACKARD LIMITED 


Dallas Road, 
Bedford. 


ETALWORK, all types- cabinets, chassis, 
racks, etc., to your own _ specification, 
capacity available for small milling and cap- 
stan work up to lin bar. 
PHILPOTT’S METAL WORKS. Ltd., Chapman 
St.. Loughborough. [0208 
Beer better bargains, send s.a.e. for 
free catalogue of Government and manu- 
facturers’ electronic surplus, to—Superadio 
(W.), Ltd., 116, Whitechapel, Liverpool, 1. 


[2564 
ATALOGUE No. 15, government surplus 
electrical and radio equipment, hundreds 
of items at bargain prices for the experimenter 
and research engineer; 2/6 post free, catalogue 
cost refunded on purchase of 50/-.—Arthur 
Sallis Radio Control, Ltd., 93, North Rd., 
Brighton. [0195 


Se plastic (P.V.C.) grommets (insulating 

bushes); a chance not to be missed indis- 
pensable to the radio and TV enthusiast, also 
motorists, handymen, maintenance engineers, 
garages, ete. -, carton contains 50 (5 of each 10 
Sizes from _4in to lin panel hole), 10/- post 
paid.—D. B. Rubber & Plastics, 28, King St., 
Maidenhead, Berks. [2762 


5 NOTICES <<) ; 


HE ASSOCIATION OF PROFESSIONAL 
RECORDING STUDIOS, Ltd., To protect 
and encourage the interests of member studios 
engaged in electrical sound recording.—Write 
to the General Secretary, A.P.R.S., Flat 4, 
34A, Arterberry Rds, London, S.W.20. (0173 


CAPACITY AVAILABLE 


ELECTRONIC wiring, chassis assembly. 


CONTRACTS Manager, O. B. Jones, 34, 
Tanrhiw Rd., Tregarth. Nr, Bangor, North 
Wales. Tel. Bethesda 47#- [2759 


| RECTIFIERS. Selenium and Silicon units 


supplied for all applications, keen prices, 
good deliveries. 
J. R. SERVICES & 
Harlow, Essex. 


DEVELOPMENTS, 231, 


Rivermill, Tel. Harlow 26481. 
[2599 


WE undertake the manufacture of trans- 
formers singly or in quantities to ; 
spe fecation all guaranteed for 12. 
mon 

LADBROKE TRANSFORMER Co., Ltd., 820a., 
Harrow Rd., London, N.W.10. Tel. pea 


work 


0914. 


IRTRONICS, Ltd., for coil winding assem- 

bly and wiring of electronic equipment 
Transistorised sub-units—4, Ashmead  Rd., 
London, S.E.8. Tel. Tideway 2249. [2670 


R Ne Newbury 347 for a quick and efficient. 
service in manufacture, wiring and 
assembly of printed circuits at attractive prices, 
or. write to Newbury Electronics Ltd.. West 
Mills, Newbury, Berks, where this capacity: is 
available immediategy, [2745 


Aprit, 1964 


WIRELESS WORLD 


145 


Qh, 


Me, 
. 


tty 
HULA 


aN 


MAAS 


OUTSTANDING OPPORTUNITIES 
ARE OFFERED 


by this young and rapidly expanding 


Company to men interested in the de- 


velopment of electro-musical devices. 
Applicants should have experience of 
Audio or Musical electronics, be of 
~ an inventive nature and be prepared to 
design and develop without super- 
vision. Age range 22-35. 
Write in first place to :— 


WATKINS ELECTRIC MUSIC LID 


66 OFFLEY RD- 


LONDON-SW9 


THE FASTENER WITH ENDLESS 
APPLICATIONS - SIMPLE - POSITIVE 
SELF- LOCKING. MADE IN A 
VARIETY OF TYPES AND SIZES. 
SPECIAL FASTENERS TO _ SUIT 
CUSTOMERS’ REQUIREMENTS. 
WIDELY USED IN THE RADIO 
INDUSTRY 


Illustrated brochure and other information 
will be gladly sent on request. 


ROSS, COURTNEY & COMPANY, LTD. 
(ODDIE FASTENERS DIVISION) 


Terminal House, Elthorne Road, 
London, N.19. TEL.: ARChway 0551 
CABLES: ‘‘ HOMONYMS, .HOLWAY,’’ LONDON 
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SERVICES OFFERED 


I irae i= it to us. 


FOR all electronic wiring, small or large, metal 
fabrication, engraving, etc., highly competitive 
ee and excellent delivery. 


peat circuit service; small quantity runs 
quickly and economical.—Quotations and 
information from Teleradio Co., Ltd., 18, Turn- 
pike Lane, N.8 [2638 
NDUSTRIAL Electronic Control, a small com- 
pany specialising in the above has capacity 
for sub-contracts involving design, manufacture 
or maintenance.—Saunders Electronic Mfg. Co., 
Ltd., 10, Cash’s Lane, Coventry. Tel. Coventry 
28631.. [0026 


TECHNICAL TRAINING 


EARN Radio and Electronics the New Prac- 
tical Way! Very latest system of experi- 
menting with and building radio apparatus.— 
“‘as you learn.’’—Free brochure from Dept. 
W.W.10, Radiostructor, Reading. (0241 


ADIO and TV _ exams and courses by 

Britain’s finest home study school; coach- 

ing for sit City & Guilds, (ar gt 
- C.5 


Licence, R.T.E 


free 


.E.B., P.M.G. Cert., 
brochure from—British National Radio Boho 


Russell St., Reading. 


100% TRANSISTORS 


OC44, OC45, OC8I, OC8ID, 3/6 each. 
OCI70, AFII7, OCI7I, 4/- each. 
OC26, OC35, 10/- each. XBI03, 
XAI02, XAI12, 2/- each. RED AND 
WHITE SPOTS I/- each. XCI4I 6/- 
each. 250M ZENERS, 3/6 each. 
4 v. to 22 v. SATB Lisa 


B. W. CURSONS 
78 BROAD STREET, 
CANTERBURY 
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DALY 


| Electrolytic 
Capacitors 


* Electronic Flash 
* Energy Storage 
* Motor Starters 

DALY (Condensers) LTD 


Ealing Green- Ealing - London -W5 
EAL 3127-Cables: Dalycon-London 
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CABINETS AT SENSIBLE 
PRICES FROM 
£5.17. 6d! 


You can be sure of meeting the exact cabinet 
you require when you examine the most 
extensive range in the country at Lewis 
Radio, here are just two examples: 


THE BRAHMS 
Price 27 gns. 
This new elegant Brahms 
“cabinet is available in 
medium walnut and medium 
mahogany with Yin. legs 
and will take any tape deck, 
turntable, tuner and pre- 
amplifier, the largest stereo 
amplifier plus record and 
tape storage. 


THE LOWBOY 
Price 27 gns. 
This rigidly constructed Hi-Fi 
cabinet will accommodate 
even the largest Hi-Fi units— 
available in teak, walnut or stripey 
sapele mahogany—size 
53in. long by 203in. deep by 
26in. high including 
I2in. legs. 


FREE: THE NEW LEWIS CATALOGUE 


Designed to assist your choice of cabinet. 


| THE new Lewis Radio Cabinet Catalogue— 


Choose from 49 different models, the most 
comprehensive 
solutely Free. 


ever. prepared. Sent ab- 


Please send your new 24-Page Colour cabinet 


catalogue. 
NAME AND ADDRESS 


CAPITALS PLEASE 


100 CHASE SIDE, SOUTHGATE, LONDON, N.14 
Telephone: Palmers Green 3733/9666 
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Success 
Dy... 


Jerid e 


High Fidelity 


TRANSFORMERS 


Continuous research activities 
harnessed to a wealth of pro- 
duction experience prove im- 
portant factors in the success 
story of Partridge High Fide- 
lity Transformers. The pre- 
sent range of top-quality trans- 
formers covering a wide range 
of applications provide the 
latest chapter in this story. 
Contact Partridge imme- 
diately for full details. 


To Partridge Transformers Ltd., 


prcrecoe ROAD, CHESSINGTON, SURREY 
' Telephone: LOWer Hook 4353/4/5 (S.T.D.) 


Latest Catalogue information on 
High Fidel.ty Transformers please. 


tenn AAO OTe wT eee es ee eee ees 


Address Pid Vaare aus 


ee aed 


: eee ee WW/4/64. 
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Pp“. Certificates, City & Guilds examina- 
tions, Brit.I.R.E., also many non-examina- 
tion courses, with radio, TV and electronics; 
study at home with world-famous I.C.S.—Write 
for free prospectus, stating subject, to Inter- 
national Correspondence Schools (Dept. 443), 
{ntertext House, Parkgate Rd., London, ae 
N02 

ITY & GUILDS (electrical, etc.), on “No 
Pass—No Fee ’’ terms, over 95% successes. 
—For details of modern courses in all branches 


of electrical engineering, applied electronics, 
automation, etc. send for 148-nage Hand- 
book—free and post free—B.I.E:T. (Dept. 


388A), 29, Wright’s Lane, London, W.8. [0017 


TUITION 4 


ULL-TIME courses for P.M.G. certificates 
and the radar maintenance certificate, also 
in electrical and electronic engineering.—In- 
formation from College of Technology, eA 


PAN TV set. trouble in minutes from that 
t great book The Principles of T.V. Receiver 
Servicing, 10s. 6d. all book houses and radio 
wholesalers.—If not in stock, from Dept. A. 
Secretary, 32, Kidmore Rd., Caversham, Read- 
ing, Berks. [0089 


HE Incorporated Practitioners in Radio & 
Electronics (1I.P.R.E.), Ltd., Membership 
Conditions booklet 1/+; sample copy of I.P.R-E. 
official Journal 2/- post free.—Dept. A, Secre- 
tary, 32, Kidmore Rd., Caversham, Reading, 
Berks. [0088 


TUDY radio, television and electronics with 

the world’s largest home_study organisa- 
tion; Brit.I.R.E.; City & Guilds; R.I.E.B., 
etc., also practical courses, with equipment; all 
books supplied.—Write for free prospectus, stat- 
ing subject, to I.C.S- (Dept. 442), Intertext 
House, Parkgate Rd., London, S.W.1. [0032 


fs Hew and Why” of Radio and Electronics 

made easy by @ new, no-maths Practical 
way Postal Instruction based on hosts of ex- 
periments and equipment buildings carried out 
at home. New Courses bring enjoyment as well 
knowledge of this fascinating subject.—Free 
brochure from Dept. W.W.122, Radiostructor, 
Reading. [0240 


-M.I.Mech.E.,  A.M.Brit.I.R.E., City & 
Guilds, G.C.E., etc,, bring high pay and 
security. “No Pass—No Fee ’’ terms; over 90% 
successes.—For details of exams. and courses 
in all branches of engineering, building, elec- 


tronics, ete., write for 148-page Handbook— 
free.—B.I.E.T. (Dept. 387B), 29, Wright’s 
Lane, London, W.8. [0118 


RESISTANCE WIRES 
EUREKA-CONSTANTAN 


Most Gauges Available 


NICKEL-CHROME MANGANIN 
NICKEL-SILVER 


COPPER WIRE 


ENAMELLED, TINNED, LITZ, 
COTTON AND SILK COVERED 
SMALL ORDERS PROMPTLY DESPATCHED 
B.A. SCREWS, NUTS, WASHERS 
soldering tags, eyelets, and rivets 
EBONITE and BAKELITE PANELS. 
TUFNOL ROD, PAXOLIN TYPE COIL 
FORMERS AND TUBES, ALL DIAMETERS. 
SEND STAMP FOR LIST. TRADE SUPPLIED. 


POST RADIO SUPPLIES 


33 Bourne Gardens, London, E.4 
Phone: Clissold 4688 
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AN PRODUCT 
6ft. flexible lead 
with cordgrip 

H | Will give a 
H | lifetime of 
H | service 
Heats up H |: 
from cold in | 4 
+ mins H 
25 watt model Heat | 
for radio work concentrated 


in bit 


superior 
Soldering Iron 


The Solon range of electric soldering irons. 
includes 15 and 25 watt models for radio, TV 
and electronic equipment; 65 watt models for 
household and workshop use. Larger models 
up to 240 watt also available. 


Select a 


SOLON 


Used in industry for over 30 years . 
Obtainable from your 
usual radio or electrical supplier 
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mines | SReECORDERS» | EXCLUSIVE 
INTER-COM TELEPHONES 9 9 
20-WAY PRESS-BUTTON INTER-COM. TELE- he y] 7 4 GNS 
Malan Jerse gio case with junction box. Thor- Ad 
oughly overhauled. Guaranteed. £'7/15/-. i i ; 
WO-WAY PRESS-BUTTON INTER-COM. TELE- , Lee ee te 
PHONES in Bakelite case with junction box. Thor- — give pleasure from their isis hte ble ma arlmays oie 5¥rie 
‘oughly overhauled. Guaranteed. £6/15/-. internal s. pea kers AND SUPER- * American T47 Morse Keys mista eiprointale : 5 
5-WAY PRESS-BUTTON INTER-COM. TELEPHONES % AN/FGC-1 Teletype Terminals ........ £75 O 
pleads case cgi) TPT Thoroughly over- LATIVE MUSIC FROM GOOD % Marconi ‘Electra’? Receiver and Power 
ed an arante vi 
SUPERIOR TYPE DESH PROVES, black Bakelite EXTERNAL SPEAKERS. SUPDIY «..05..-2eeeeenesceeeenee ees £75 0 
bel rear irine with Hand Set. Dial 0-9 and internal ju dge for Yourself At * blak “Mercury”? Receiver and Power £45 0 
— MU DIGE oie we ale cies Sraiwisiele se 
G.P.0. TELEPHONE TYPE CARBON moe 10/6. ica i 
5 * American Power Units, PE-237 ...... £12 10 
10/62 Wn ph taller "i gene eae WEBB’S RADIO 1S 48.7.0, RX-5 Receivers... cess eeeees £85 0 
7 x4in. 10/6. 14, Soho St., Oxford St., London W.1 * T-4/FRC Transmitters. whet t nase ese £65 0 
EX EQUIPMENT: COLLARO. 3 speed auto changers, R 2089/7 30. * MD-1/FRC Modulators .............. £75 0 
complete with arm and p.u. Hi-Fidelity Model RC54, Tel.: GE u 8 * Motorola Mobile T ters 30/40 
also Model RC531 A.C. mains, Approx. size 13in. x OAL obile Transmitters 30/40 me/s 219 10 
SERS TERR TSG Mg Sap Se RT SR RIS TC cer a a De oA tee ge Yl Pee Ce ORO Pee eee ener 


ELECTRICITY SLOT METERS (1/- in slot) for A.C. 
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* apa 3 Telephone Carrier Terminals £150 O 


mains. Fixed tariff to your requirements. Suitable * Kleinschmidt 2 A. 5 unit Teleprinters.. £25 O 
for hotels, etc. 200/250 v. 10 A. 84/-; 15 A. 94r: %* TT-40/FT Teletype Terminals ........ £55 O 
peek 204/-; + ee email yi pocorn: * E.M.L Recording Bridges, 230 v. A.C... £12 10 
QUARTERLY ELECTRIC “pai METERS. re * E.H.T. Rectifier, 18 KV 500 m/a....... £250 0 
B26; aA 716. Otter amversge aves, “||| |Wanted—Secondhand pi der ae issu lee aha 
INDICATOR LAMPS, 10 in cach sti i * Supply, 28 ve Lampe ery 10 
in each strip, approx. size . mi Hee ch ceicanrae rn 
11x 8hin. 15/-. ct DOUGLAS/AVO ye 85-foot 2hin. dia, Steel Tubular Masts.. £50 O 
BRASS JACK STRIPS. 10 Jack sockets in each strip.  5-foot P an OfiGn Raak ‘ a 
Size approx. 11 x 3hin. 12/6. MULTIWINDERS -foot Pos ce Racks, 19in, wide.... £3 10 
— ee ds dete 25 peers * 15 KVA Constant Current Transformers £75 0 
a € Wipin ~ a alf wipe -. 
6 pant, Sat wine, 25 contacts, 4'7/6. i % Fen Type Personal Dosemeters........ 15 
ALL GAUGES INSTRUMENT WIRE; ‘Tin copper for C ash * 1) KVA Double Wound Totally Enclosed 
enamelled cotton silk resistance wires from 16 yes Transformers, 250/110 v. ..........++ £6 10 
to 50 8.W.G. List sent on-request. Send S.A.E. foot Hollow Plywood Masts ........ 
bn caberagor jELECTRO-MAGNETIC CONTE Lae :. Drake Transfo rmers eeu Fei adit pital on a a 
Vv" ’ ’ Vv ize x1x1lin. Bs Fs 
Single coil 2,300. risen coil 5009. 15/-. BPO Whar, oui side libe er iaciteisisaath aot £125 0 
rtd DUTY HAND GENERATORS, with handles. Limited %& E.M.I. WMSA Oscilloscopes .........- £175 0 
CHROME TELEPHONE DIALS. 0-9. Suitable for 7c Metro: Vickers H1,6.508 Wetelocnt yea 
inter-office and factory installation. 12/6. Bil | . E as ah, ssh gis ie* eras) pua\s as erase (eipiere ere lace 
All prices include carriage in United Kingdom iericay, ESsex. * ceiver: pp valy | etple;: averety. Pre? £35 0 
23 LISLE ST.( ¢®- 2769) LONDON, W.C.2 Billericay 1155 Beane toe 
Closed Thursday 1 p.m. Open all day Saturday O-page list of over 1,000 different items 
: available—keep one by you. 
ee ee ee 7W W214 FOR FURTHER DETAILS. CN ERIE 
* R.C.A. me/s, 5-element Yagi Aerial 
WASTAGE tie ais sy Uietrewie vinisate single wes £2 10 
% 19in. Folding Rack Shelves, nickel and 
NATIONAL EXTENSION grey . Papo 60! Tins Vang tate 2 age £1 10 
a a L A y S COLLEGE Ree bing Bese Hon So oe 
Chairman: Michael Young. Woden 400 20 E Chokes ue 
LARGE KEEN Quic Director: Brian Jackson. i pe “ ea R a e sal Took 
stocks * PRICES DELIVERIES : * Crypton Cabinet Rectifiers, 200/250 v. 
NEW CORRESPONDENCE COURSES with £0 BO We Si asa bic fee poten eee £3 0 
FROM STOCK OR P.O. TYPES residential periods in universities during %* BC-610 Whip Aerials, 3 sections, 9 feet 
BUILT TO SPECIFICA- vacations, and Tutors on TY. BONG sen ru sicidic ute oe ase caieta oer os ee £1 10 
TION, COIL VALUES— 3000 & 600 ; * * American Condensers, 3,500 mfd 
UP TO 22,000 nee G.E.C ELECTRONIC ENGINEERING (introduc- SEA ET icrg fan ae Tioga ees 10 
SINGLE — TWIN — Ress tory : 
SLUGGED SIEMENS ELEMENTARY RADIO * Precision Mains Filter units Brarbhs acti ibs 10 
pty é %* R.C.A. 25 Watt Horn Projector Speakers, 
BUILD UPS MAKES, BUSINESS MATHS sarees teas £15 0 
SILVERS” PLATINUM | eaten ce 0" LEVEL MATHS” fie hace se ee 
SILVER — PLATINUM — E ‘0’ LEVEL MATHS Seren > 
HEAVY DUTY SEALED & WOMEN GRADUATES WANTING TO Sea Lat oe ane rea rsh 
COMPONENT PARTS HIGH TEAGH (correspondence and practical) ae eaths cast nihil deen Pin a oats 
SOLD SEPARATELY. : Sep ete RL Betti AIM. 00 iF gmlavieiotipalainle Govier blister 
Write us your requirements SPEED pict edeck mea ee % ee “ans ae ae 230 v. Poh £22 10 
etro-Vickers Metrovac Pumps, 250 v. 
SPECIAL OFFER—TO CLEAR— Dept. E.31, National Extension College, Sle conewtshehi (tue coal £17 10 
Pied 3,000 anew Seidel! Sais Advisory Centre Foros. Ltd., * 08 Geiger Counters ............000. £9 10 
omplete teste relays—ex nit— 57 Russell Street, Cambridge F F . 
Immediate delivery. gi %* DAE-1 Marine Receivers siosarpenets aise $22 10 
oro peaitar rae re ae "7WW—215 FOR FURTHER DETAILS ralech epee 9 Aah nina hae coat aa 
OURO C IA CON, f H Papert ee nee nee eee tenes 
Wash LOjG= 6 C/O. diic.c * K.C.C. 10 KW Rectifiers, 230 v. A.C, 
Postage 1/6. to 220 vy, aa DislPar a dtoeteiell, seep alae le(s isis a) ols 75 O 
Also many other combinations of contacts. R d e * TCC-3 Carrier Telephone Systems .... £205 0 
N.B. Special ine isp over we lots. GaatO * baw es Channel Video Type eiee 
Over 10,000 type 3,000 coils to clear at a ape Recorders 26... iesaeceeceeeies 
special prices. Te elevision * Type 44—5-unit Keyboard Perforators £12 10 
” e %* Creed Morse to 5-unit Electronic Con- 
COUNTERS. Ex P.O. high speed 4-digit & Electronics abana cts al ha ears si £95 0 
(up to 9999) non-cancel. 500 ohm coil, Learn at home with the world’s * Teletype Metal Tables for 2 machines .. £4 10 
12-24 v. D.C. (8/6 each, I/- post), COM- % Eddystone §.750 Receivers .......... £42 10 


PLETE HEADGEAR SET (TYPE 1), Mike 
(No. 7) and Headphones, etc., brand new 
(12/6, post 2/6). EX G.P.O. HANDSETS, 
perfect condition. Two easily make wonderful 


largest home study organisation. 
Brit; “ERE. City) (& Guilds 5 
R.T.E.B.; Radio Amateurs, etc. 
Also Practical Courses with Equip- 


Carriage extra at cost on all above. 


intercom. (5/- each, post. 2/-). LOUD 
HAILER DIAPHRAGMS, new (5/- each, 
post I/-) ROTARY TRANSFORMERS 
DYNAMOTORS, SLIDING _ RESIS- 
TANCES, ETC., ETC., still available from 
previous ads. 


DEPENDABLE RADIO SUPPLIES LID. 


12A TOTTENHAM STREET, LONDON, W.1. 
Telephone: LAN 7391/2 
WRITE — CALL— PHONE 


We have a large quantity of ‘‘ bits and pieces ” 


ment. we cannot list—please send us your requirements— 


we can probably help—ell enquiries answered. 


P. HARRIS 
ORGANFORD - DORSET 


Vv E.TBOURNE 65051 


All Books supplied 
Write for FREE prospectus 
stating subjects to 


1.C.S. 


(Dept 231), Intertext House, 
Parkgate Road, London, S.W.11 
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HARRINGAY SUPPLIES 


345 HORNSEY ROAD, N.I9 ARC 4107 
SMALL MODEL MAKERS’ MOTORS 
24 vy. A.C./D.C. Reduction geared, new. Size 
1tin. x lin. x 2}in. long 12/6 each. P/p. 1/6. 
Othert ypes of small 12 or 24 v. motors in stock. 
TRANSFORMERS 
210/250 v. in. 
275=—0=275 v. 50 
mA. 6.3 CT. 3 A. 
out, 17/6. 210/ 
259in, 300-0-300 
v. 125 mA. 6.3 


CT. 2A, 6.3 CT. 
2.5 A., 5-v. 2A. 
out, 22/6. 220 


240 v. in, 4 v. 6.34 A. Postage 3/- in the £1 on all 
Pots 10K, 10K wire, 2.5K 2 m., 25K Lin and Log 
05/.25 M 3/- each, post 6d. Tygan Fret 2/~-sq. ft. 
SFORMERS—Step Down. 
200/250 v. in, 30 v. 100 watt out 1'7/3, post 2/-. 
200/250. v. in, 110 v. 100 watt out 17/6, post 2/-. 
200/250 v. in, 110 v. 3.04 amps out £4/10/-. post 5/-. 
ARDENTE LIGHTWEIGHT EARPHONES with 
rubber moulded lead and jack plug, 40/-, 
EX BCC GRAM UNITS 78 R.P.M. with amplifier 
and speaker, £6/10/- each, carr. 5/-. 
HELIOGRAPH SIGNALLING MIRRORS complete 
with spare mirror, accessories are in fitted leather 
case, new 12/6 each. Carr. 4/6. 
1,200it. TAPE SPOOLS 2/6 each, post 1/-. 
6in. P.M. HEAVY DUTY SPEAKERS in steel double 
grilled wall mounting cabinet, new 30/-, p/p. 4/-. 
24 v. 20 AMP SELENIUM RECTIFIERS heavy 
duty 30/- s/h:, p/p. 3/6. 
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Since 1941 we have 
HAND BUILT HIGH FIDELITY EQUIPMENT 


V.H.F. tuners from £15. Multi waveband tuners 
including or less V.H.F. band from 
£22. Tone control units, Mono and 
Stereo amplifiers, etc. Technical 
details willingly. 


2. AMHURST ROAD 
TELSCOMBE CLIFFS 
NEWHAVEN 

SUSSEX 
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AV 


VALVE 
CHARACTERISTIC 


METERS 


Complete with valve 
data manual and 
transit case, as new. 
Price £35 including 
carriage. 

New Megger safety 
ohmmeters, 100,000 
ohms ins. range com- 
plete with leather 
case and test instru- 
ments @ £15.0.0. 


A.T.M. Co. Ltd. 
142 Camberwell Road, . 
London, S.E.5. Phone: Rodney 7209 
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DAMAGED METER? 


Have it repaired by Glaser 


Reduce overheads by having your damaged 
Electrical Measuring Instruments repaired 
by L. Glaser & Co. Ltd. 


We specialise in the 
repair of all types and 
INSTRUMENT makes of Voltmeters, 
Ammeters, Microam- 

RE AIRS Instruments, ete. 

: As contractors to various 
Government Departments, we-are the leading 
Electrical Instrument Repairers in the Industry. 
For prompt estimate and speedy delivery send 


defective instrument by registered post, or write to 
Dept. W.W.:— 


L. GLASER & CO. LTD. 


96-100, Aldersgate Street, London, E.C.1 
Tel.; Monarch 6822 
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meters, Multirange Test 
Meters, Electrical Ther-« 


mometers, Recording 


/ TAKE YOUR PICK 


WIRELESS WoRLD 


ANY PACK FOR 


NEW COMPONENTS 


30 Carbon Resistors, asstd. 15 Ceramic Condensers. 
35 Springs Tension, asstd. 27 Condenser Clips, etc. 


12 Knobs, Radio and TV 75 Felt Washers Clips, eto. 
24 Clamps and Brackets, 10 Fuse Holders, assorted 
15 Assorted Tag-Strips. 40 Mounted Tags, asstd. 

6 Equipment Handles, etc, 12 Equipment Feet, Bro. 
10 Valve Holders, asstd. 250 Sleeves and Grommets, 
16 Socket Panels, asstd. 10 Plugs assorted, 

15 Coil Formers, asstd. 6 TV-type Coils, 

3 Radio-type Coils. 6 Sub-min. Trimmers, 

6 Stamp-Type Trimmers, 45 Cable Clips, etc. 

6 R.F. Chokes, asstd. 24 Loudspeaker Gauzes, 

3 Potentiometers, asstd. 15 Push-Button Knobs, 


8 Wafer Switch Biscuits, 2 Wafer-type Switches. 
3 Add-on DP Switches 1 Slider-type Switch. 
3 Dropper Resistors. 6 Motor Car Bulbs. 


12 Anti-Vibration Mounts, 
500 sq. in. Aluminium sern. 
350 sq. in. Insulating Board. 
60 Nuts, Bolts & Washers. 
72 End Terminal Covers. 


16 Valve Top Caps, chrome, 
60ft. Sleeving, assorted 

340 sy. in. Rexine Cloth, fwn 
12 Paper Tube Condensers 
72 Self-tap screws, asstd. 


12 Mica Condensers, asstd. 3 Electrolytic Condensers, 
1 Gram Mounting Kit. 3 Printed Circuits. 
4 HD Carbon Brushes 3 Block Paper Condenser, 
10 Diodes (rejects). 1 Turret Tuner Chassis, 
? Metalpack Condensers, 1 Rectifier half-wave. 
1 Twist Drill Set. 1 Twin Ion Trap assembly. 
6 Valve Screening Cans. 24 sy, in. Fell Tape. 
45it. Prestic Compound. 33 Impedance Match Panels, 
3 2a, 2-pin s/w Sockets. 10 SES Lampholders, 


All the above packs are assortments taken from our normal 
catalogued stocks, below normal catalogue prices. These 
Pre-Packs have been made up in response to popular 


request. 

EQUIPMENT (Mint Condition) 
PULSE GENERATOR No. 2. 230 v. A.C. self-contained 
P.U. (Ideal 75 watt amplifier), 500-0-550 v., ete., Trans., 
4 XESOT'B wane ncceaeec tober sieigeonieebinne lsteia siptoraie res £16 
MODULATOR UNIT No. 28. 


@ Kissa aia sie aie Bele e ospisleis.dies e's clei ebeleisiy e/ainteisialeieiay &11 


etc.) 
PULSE GENERATOR No. 19. Similar unit, but smaller, 
230 v. IP, 300-0-300 v., etc. Trans., all Units have Grey | 


MISCELLANEOUS BARGAINS 


Pocket Voltmeters 0-15 v. and 0-250 v. 9/6. 4-Valve Modu- 


lator Units 11/6, AC/DC Power Units 11/-. No. 19 Control 


Units 5/-. 7 TV Pot Mounted 7/6. Dimmer Switches 7/¢, 


ALBATROSS ENGINEERING COMPANY 


DEPT. WWIA 7°-80 HIGH ST. GOSBERTON, 
SPALDING, LINCS. 


7WW—223 FOR FURTHER DETAILS. 


MINN APNGIAGIAG PASIAN GPA GPA GIA GIA ph 
The Kit you have been: waiting for! 


Enhance the appearance. Improve the performance of your 
favourite transistor set by building it on a printed circuit 
chassis of your own design from parts you already have. 


PRINTED CIRCUIT KIT 


Price 5/-,. P. & P. I/-, 
CONTENTS: (1) 1/16in. Copper laminate board 42” x 24”. 


(2) All chemicals to etch a chassis for a pocket loudspeaker 

receiver, or any circuit described below. 
(3) Plastic case for the above (4}in. x 22in. x*lin.), 
(4) Instruction booklet ‘‘ Printed circuits for amateurs.” 
(5) 10 suggested circuits and layout diagrams to suit this 

kit and your components, listed below. 

(1) Sensitive pocket loudspeaker Reflex, 

(2) Record-player/intercom amplifier. 

(3) Miniature match-box receiver. 

(4) Sub-miniature Wrist-watch radio, 

(5) ** Solar Battery ** Portable Receiver, 

(6) Selective crystal set with Loudspeaker, 

(7) Carrier Power Conversion Receiver. 

(8) Metal Detector—Treasure Locator, 

(9) Simple Radio Control Receiver. 

(10) Remote Control of Models by induction. 

All electronic components available separately for these 

circuits. Extra copper laminate 1d per sq. inch. Add for 
postage and packing, 1/- minimum, 


“LITON PHOTOELECTRIC 
CONSTRUCTION MANUAL” 


for the amateur constructor 


2nd Edition now available, Send 1/- in stamps please. 
Customers whose orders for this book we were unable to 
supply earlier please re-order now, while stocks last, 
CONTENTS: 4 Burglar alarms for mains and battery opera- 
tion, Light-beam modulator. Projector Stabilizer. Photo- 
electric Counter, Garage Door Opener. Light Saver, Cus- 
tomer Announcer, etc. Photo Cells and Photo Transistors, 
A mine of practical information for the home experimenter. 
26 diagrams and illustrations. To avoid disappointment 
send for it to-day, All units available ready built or in 
kit form. Details and Prices in Manual. 


Battery Alarm Kit G5/-. MAINS KIT £5/10/-. 


“ST. JOHN'S RADIO,’’ Mail Order Dept., 


354 York Road, S.W.18. 
Phone: VAN 8822 


wharhalartnrtnrtar\crnrNnrtnrlhert 


Similar unit, contains 12 
valves, 345-0-345 v. etc. Trans. (Convert. to TX or Amp., 


ApriL, 1964. 


ADIO officers, see the world; sea-going and 
shore appointments; our many r suc= 
cesses provide additional trainee vacancies dur- 
ing 1964; orf and boarding students; grants 
and scholarships available; stam for pro= 
pectus.—Wireless College, Colwyn Bay. [0031 
ECOME ‘Technically Qualified’’ in your 
spare time, guaranteed diploma and exam. 
home-study courses in radio, TV, v 
and maintenance, R.T.E.B., City and Guilds, 
etc.; highly informative 120- 
—Chambers College (Dept. 433), 148, 
London, E.C.1. . FOOLS. 
Br. L.R.E.. City & Guilds and R.T.E.B. 
2 exams. Specialised ICS home-study course 
will ensure success. For details of wide range 
of exam. and diploma courses in radio, T.V. 
and electronics, also new practical courses with: 
kits, write to: ICS (Dept. 522), Parkgate Road, 
London, S.W.1i. ee 1 
V_ and Radio—A.M.Brit.I.R.E., City 
Guilds R.T.E.B. Cert., etc., on “ 
—No Fee’’ terms, over 95% successes.—For 
details of exams. and home training courses 
(including perce bs Wier ee in all branches 
€ 


of radio, ectronics, write for 148 
page Handbook—free.—B.I.E.T. (Dept. 397A), 
29, Wright’s Lane,’ London, W.8. _ foo16 


PERSONAL 


== glamour films, bumper parcel of illus- 
trated catalogues 2/-, complete with details 
of how to get a free cine projector.—Paradise 
Films (Dept. 118), 49, Portland Rd.,. London 
Wil. foo7e 


Record 
Cleaning & 
Maintenance 
Equipment — 


Send for full details to 


CECIL E. WATTS LTD. 


Consultant and Sound Engineer f 
Darby House, Sunbury-on-Thames, Middx. 


TS 
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EXCLUSIVE OFFER 
BRAND NEW TX/RX No. 19 Mk. If 


Complete on Rack with 12 volt power unit FX 2-4.5 Me/s, 
and 4.5-8 Mc/s. (37.5—150 metres) also 229-241 Mc/s. Internal 
A.F. amplifier, 465 ke/s. IF, Receiver 6 valve superhe' 
Canadian or American manufacture, well known as the 

in petformance and appearance, Supplied Brand New 
(Loose stored, not crated) and Circuit Set and power unit on 
Rack 62/6, carr. 7/6. Set only 50/-, carr. 5/-. Tested and 
checked 7/6 extra. 12 volt power unit 15/-, carr. 5/-. 


BRAND NEW EXTRAS. Mains power unit for Receiver 
with connector to. set 57/6, post 2/6. Set of all connectors 
and control box 12/6, post 2/6. Variometer 1Q/= (used), 
Headphones and Mike 17/6. 


R.F. AMPLIFIER No. 2. This unit using 807 valves boosts — 
the output of the 19 set (or any low power transmitter) 


| up to a high wattage. Built in 12 volt power unit, 


Range 
2-8 Mc/s. in a case exactly the same size asa 19 set, £3/10/-, 


carr. 10/-. 
J. T. SUPPLY 
38 MEADOW LANE, LEEDS I! 
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NYLON - P.T.F.E. 


ROD, BAR, SHEET, TUBE, STRIP, WIRE 
No quantity too small. List on application. 
BRASS . COPPER . BRONZE 
ALUMINIUM . LIGHT ALLOYS 
STAINLESS STEEL 
H. ROLLET & Go. Ltd. 
Howie Street, S.W.II. BATtersea 7872 


ALSO AT LIVERPOOL, BIRMIN' 
MANCHESTER, LEEDS, GLASGOW ' 
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SOUND SYSTEMS 


AUDIO EQUIPMENT 
MANUFACTURES 


STANSTED, ESSEX. 


Phone: STANSTED 3132 
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ge Guide—treef 


Aprit, 1964 


WIRELESS WORLD 


RADIO AMATEURS HANDBOOK 


RBMELITION 5.0... aside coovesscessoncgoed 36/- 
By A.R.R.L. Postage 2/6. 


Introduction to Lasers and Masers, 
by Lytel. Postage |/-...2..:...cececeeeese 16/- 


C.s of Computers, by Lytel. 


Amateur Radio Cail Book, 1964, 
by R.S.G.B. Postage 6d.............00. 


British Transistor Directory, by 
Bradley. Postage 9dvi.ic.ciccsesseouce 8/6 


Electronics Pocket Book, by Hawker. 
POPOGEAC EHO gktasceacssacuesssetwoebeavesace’ 21/- 


World Radio and T.V. Handbook, 
1964, by Johansen. Postage I/-......... 22/- 
Mullard Reference Manual of 
Transistor Circuits. Postage I/-. 12/6 
Semi-conductor Circuit Design, by 
-‘Leedham. — Postage I/-.............00005 7/6 


UNIVERSAL BOOK CO. 


12 LITTLE NEWPORT STREET, 
LONDON, W.C.2 
(adjoining Lisle Street) 
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z LOUDSPEAKER 
/ A.D Enctosures 
| Corner 172 ARU Enclosure for 
Goodmans 12” Speakers 

: £16-10-0 

1A. DAVIES & CO. 

(CABINET MAKERS) 

| 3 Parkhill Place (off Parkhill 

x Road), London, N.W.3 
Q@ULiiver 5775 
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WV DIRECT REPLACEMENT 
LAW "SON TELEVISION TUBES 


ACTIVATED SCREEN AND 


'OOT "MICRO FINE” ALUMINISED 12 MONTHS FULL REPLACEMENT 
GUARANTEE 
Ys 
ucht DESIGNED FOR 


PERFORMANCE 


The modern Lawson Television tubes are specially designed to 
give the older types of television set very much improved 


25 


SIMILAR TUBE REBUILT 


OR REGUNNED BUT NOT performance, Their new silver activated screens are much 

RESCREENED brighter with better contrast, exclusive ‘‘ micro fine’’ con- 

trolled thickness aluminising gives 50 per cent. more light 

BRILLIANCE CONTROL ——>— output. New small anode aperture electron guns by Mullard, 

EXTRA PASSENGER Mazda, G.E.C., Brimar, E.E., Cossor, etc., with. crisp needle- 

TRAIN SERVICE sharp definition and focus. Silicon vacuum pumping plus depth 

Ouniservicetic country wide and formed cathodes giving very long life. Each tube is 100 per 

whether you live in the Outer cent. BRAND NEW (glass excepted) and is designed to 

Hebrides orlat Now 10we can fit exactly as the original tube, ensuring complete accuracy 
guarantee the finest and fastest and efficiency. 

CRT service in Great Britain. FROM STOCKS OF OVER 5,000 TUBES OF EVERY MAKE 


AND TYPE, WE CAN SUPPLY THE EXACT TUBE YOU 
ae fitting instructions with every REQUIRE BY RETURN. 
ube. 


12’—£4:10:0 Terms C.O.D. or C.W.O. 


” DELIVERED FREE 
LAWSON TUBES 14’— £5: 5:0 
Y J Hv LONDON POSTAL DISTRICTS 
2, PEACHFIELD CLOSE, 15” ce £5: 15:0 10/- Gladly refunded if you 
MALVERN WELLS, WORCS. 21’—£7: 10:0 wish to return your old 
TEL.: 2100 CARR. & INS. 7/6 tube (excluding 1!2in.). 
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240 ELECTRIC POWER ami? 


ANNA! from 12 « CAR BATTERY 
"« AMERICAN DYNAMOTOR UNIT 


i SSO) \ |nput 12. output 200/250. at 150 0220 watts, 
3 Fal pte | Perfect for TELEVISION. POWER TOOLS and all 
" (5 universal AC/DC ELECTRICAL EQUIPMENT, gives 

¥ = wonderful results, Price ONLY FS + 12/- carriage. 
Send stamped envelope for full illustrated details 


és ~ L. SCIENTIFIC PRODUCTS, CLEVELEYS, Lancs. 
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“WIRELESS WORLD” TEST INSTRUMENTS 


Complete sets of Metalwork, machine engraved 
Fronts Panels, Special Tag Boards and all 
specified Ist grade components. 

For professional appearance and performance. 
Send 6d. in stamps for lists. 


MALVYN ENGINEERING WORKS 


Engineers to the Radio and Electronic Industries 


7 CURRIE STREET, HERTFORD, HERTS. 
TELEPHONE: HERTFORD 2264 


} 


Line. Average six words per line. 


in advertisement. 
@ Box No. Allow two words plus I/-. 


crossed ‘‘ & Co.’’ 


CLASSIFIED ADVERTISEMENTS 


Use this Form for your Sales and Wants 


To ‘‘ Wireless World ’’ Classified Advertisement Dept., Dorset House, Stamford Street, London, S.E.! 
PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW 


e RATE: 9/- for TWO LINES. 4/6 every Additional 


@ Name and address to be included in charge if used 


@ Charges etc., payable to ‘‘ Wireless World ’’ and 
(o} 


Please write in block letters with ball pen or pencil. NUMBER OF INSERTIONG..................... 


@ Press Day, Friday, April 17th for May, 1964 issue, «ence cccncccccccscccccccerecscsrcneseccesenccesseeseeserresnssvarsccees 


REMITTANCE VALUE................. .... ENCLOSED 
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Model ‘'770R" Very High Fre- 
quency receiver, covering from 
19 Mc/s to 165 Mc/s in six ranges. 
Accepts AM, FM and CW. High 
sensitivity, fine control, thoroughly 
reliable. 


Wireless World 


Model ‘850/2"' General Purpose 
LF/MF receiver. Six ranges give 
a coverage of 10 kc/s to 600 kc/s. 
Full communications facilities and 
suitable for all climaces. 


There’s an 


Model “770U" Ultra High 
Frequency receiver, covering 
from 150 Mc/s to 500 Mc/s. Excel- 
lent performance throughout and 
suitable for receiving either FM or 
AM signals. 


EDDY STONE 


COMMUNICATIONS RECEIVER 


FOR ANY FREQUENCY serween 10kcé anv 1000Mcs 


Model “770S” Extra High Fre. 
quency receiver, with coverage 
from $00 Mc/s to 1000 Mc/s. Coarse 
and fine tuning controls permic 
excellence frequency resolution. 
High performance and possesses 
many special features, 


Model 830/2 Wide Range Com- 
munications receiver. Nine 
ranges, 300 kc/s to 30 Mc/s. Eight 
spot frequency crystal controlled 
positions. Many refinements includ- 
ing incremental tuning, variable 
selectivity, sideband selection, crys~ 
tal calibrator, 


Model ‘'880/2"" High Stability 
HF receiver. Superb specification 
and performance, as necessary to 
meet professional requirements. 
Range 500 kc/s to 30 Mc/s. Setting 
accuracy within $00 c/s. Combines 
the advantages of crystal control 
with continuous tuning. 


Please write for full Technical Specifications to the Manufacturers 


STRATTON & CO. LTD., BIRMINGHAM, 31 


TELEX: 33708. 


Telephone: PRlory 2231/4 
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ERSIN SOLDER 


Easy to find in the tool box—simple to use. 
The new Multicore dispenser will stand 
up or lay on the bench without rolling off. 
The solder is in a continuous coil which 
can be used direct from the handy dis- 
penser—in fact, it is virtually a third hand 
for those tricky soldering jobs. Containing 
14 feet 5-core 18 S.W.G. Ersin Multicore 
Savbit alloy—the world-famous copper- 


2/6 


(subject) 


loaded alloy that saves 
the soldering iron bit. 


Savbit 


for the 
Savbit Small User 
for Factories TetS io ent 
Ersin Multi- Carton con- Sih 
core Savbit tains approxi- : Wire Stripper 
Type 1 alloy mately 37 ft. of See ealiaer: and Cutter 
containing 5 18 s.w.g. SAVBIT. It is 
Cores of non-corrosive also supplied in 14 s.w.g. Gives a _ professional 
flux is supplied to factories and 16 s.w.g. Obtainable touch—A handy precision 
at bulk prices on7 Ib. reels. from radio and electrical tool allows quick and This 3-in-1 tool. strips 


16 and 18 s.w.g. are the 


,diameters most suitable 


for the majority of solder- 
ing processes. Supplies 
are also available on 1 Ib. 
reels. 


stores. Ersin Multicore 
5-core Solder is also 
supplied in 4 specifica- 
tions of Standard Tin/ 
Lead alloys. Price 5/- each 
(subject). 


accurate editing—no wast- 
age or post-editing clicks. 
Can be mounted direct on 
the tape deck. It uses all 
your odd lengths of tape. 
18/6 each (subject). 


NEW ERSIN MULTICORE SOLDER. 
. with 50% less flux —the new ERSIN type 362P with the exclusive agent - 
Bentacel: Retains the non-corrosive qualities of Ersin Flux-type 362,,but 


extra rapid spread is promoted — 


more joints per length of*solder wire. 


MULTICORE SOLDERS LIMITED, MULTICORE woul 


HEMEL HEMPSTEAD, HERTS. 
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insulation without nicking 
the wire, cuts wire cleanly 
and splits extruded plastic 
twin flex. Adjustable to 
most wire thicknesses. 
3/6 each (subject). 


less fumes liberated —iess flux residue — 


el 
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